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Abstract

Medline and PubMed databases were searched on epidemiology of Helicobact-

er pylori for the period of April 2013–March 2014. Several studies have

shown that the prevalence of H. pylori is still high in most countries. In

north European and North American populations, about one-third of adults

are still infected, whereas in south and east Europe, South America, and

Asia, the prevalence of H. pylori is often higher than 50%. H. pylori remains

highly prevalent in immigrants coming from countries with high prevalence

of H. pylori. However, the lower prevalence of infection in the younger

generations suggests a further decline of H. pylori prevalence in the coming

decades. Low socioeconomic conditions in childhood are confirmed to be the

most important risk factors for H. pylori infection. Although the way the

infection is transmitted is still unclear, interpersonal transmission appears to

be the main route. Finally, H. pylori recurrence after successful eradication

can still occur, but seems to be an infrequent event.

The epidemiology of Helicobacter pylori has been chang-

ing over the last decades, with a decline of the preva-

lence of the infection in most countries. The changing

epidemiology of the bacterium has been associated with

a parallel decline in peptic ulcer disease and gastric can-

cer [1] and may have an impact on the changing epide-

miology of other diseases, such as gastroesophageal

reflux disease, allergies, and asthma [2].

Over the last year, several studies reported data on

the prevalence of H. pylori infection in both adults

(Table 1) and children (Table 2) in Europe, Canada,

Latin America, Asia, and Africa.

Prevalence of Helicobacter pylori
Infection

In Europe, the prevalence of H. pylori seems to be lower

in Northern countries than in Southern and Eastern

countries. In the Netherlands, a randomly selected

sample of 1550 blood donors from four different regions

was tested for the presence of antibodies against

H. pylori and the CagA antigen [3]. In this study, only

native Dutch subjects were evaluated excluding

non-European immigrants. This study reported a 32%

prevalence of H. pylori infection, with 28% of H. pylori-

positive subjects carrying a CagA-positive strain. The

seroprevalence of H. pylori declined from 48% in

subjects born between 1935 and 1946 to 16% in those

born between 1977 and 1987, as a likely consequence

of a birth cohort effect. Also the proportion of CagA-

positive subjects decreased from 38% to 14% in the

same age cohorts. These data would suggest that a

further reduction of H. pylori prevalence in the Nether-

lands over the coming decades could be expected.

Additionally, from the Netherlands, a population-

based prospective study of a cohort of more than 6500

pregnant women was published [4]. This study found

that the prevalence of H. pylori in Dutch women was

24%. The most important finding was that the preva-

lence of H. pylori was much higher in non-Dutch women

with 64% of them being H. pylori seropositive. More-

over, in the latter group, infected subjects born abroad

(first-generation immigrants) had a higher risk of

H. pylori infection than second-generation immigrants.

Thus, ethnicity was a strong predictor for H. pylori in this

study.

In contrast with northern European countries, a

higher prevalence of H. pylori was reported in Portugal,

where the prevalence of infection was 84.2%, with

61.7% of strains also positive for CagA [5]. A second

evaluation, based on a proportion of included subjects,

defined an incidence rate of infection of 3.6/100

© 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 1–5 1

Helicobacter ISSN 1523-5378

doi: 10.1111/hel.12165



Table 1 Prevalence of Helicobacter pylori infection in adults reported by studies published in 2013

Country (Reference) Setting Number Diagnostic method

Prevalence of

Helicobacter pylori (%)

Western Europe

The Netherlands [3] Blood donors 1550 Serology 31.7

The Netherlands [4] Pregnant women 6837 Serology 46

Portugal [5] General population 2067 Serology 84.2

Eastern Europe

Cyprus [35] Patients with dyspepsia 103 PCR 39.8

Turkey [6] General population 4622 UBT 82.5

America

Canada [7] Aboriginal population 203 Histology 37.9

Mexico [8] Pregnant women 343 Serology 52.2

Asia

Saudi Arabia [17] Healthy individuals 456 Serology 28.3

Korea [10] Routine health check-up 10796 Serology 54.4

India [12] Patients with dyspepsia 2000 Histology 58

RUT

India [13] Patients with dyspepsia 530 Histology 62

Urease test

China [11] Healthy individuals 5417 UBT 63.4

Bhutan [15] Volunteers 372 Histology 73.4

RUT

Culture

Serology

Bhutan [16] Patients with dyspepsia 244 Serology 86

Kazakhstan [14] Asymptomatic and patients with dyspepsia 835 Serology 76.5

Africa

Ethiopia [21] Selected population 1388 Serology 65.7

Morocco [20] Patients with dyspepsia 429 Histology 75.5

RUT

Culture

Nigeria [22] Patients with dyspepsia 125 Serology 93.6

Histology 80

UBT, urea breath test; RUT, rapid urease test.

Table 2 Prevalence of Helicobacter pylori infection in children reported by studies published in 2013

Country (Reference)

Age of included

subjects (Years) Number

Diagnostic

method

Prevalence of

Helicobacter pylori (%)

Western Europe

Belgium [23] 12–25 516 UBT 11

Portugal [24] 13 1312 Serology 66.2

America

Brazil [25] 2–19 129 Histology 41.1

RUT

Culture

Asia

China [26] 1–18 1634 Histology 32.1

RUT

Iran [27] 1–15 194 Serology 50.5

UBT, urea breath test; RUT, rapid urease test.
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person-years, confirming that Portuguese rates of

H. pylori infection remain among the highest in Europe.

Similar high values were reported in eastern Europe.

In Turkey, in a population-based cross-sectional survey,

more than 4600 subjects were tested across the

country, resulting in a weighted overall prevalence of

infection of 82.5% [6]. Interestingly, the prevalence

was lowest among individuals living in the southern

part of the country who usually have a citrus fruit rich

diet, as this is the major citrus fruit-growing area.

Indeed, vitamin C is effective in the prevention of most

infections; thus, the authors suggested that it might also

play a role in H. pylori infection.

In North America, the prevalence of H. pylori seems to

be similar to northern Europe. Further evidence was pro-

vided by a Canadian study where the presence of H. pylori

infection was evaluated in 203 aboriginal patients

with dyspepsia referred for gastroscopy. H. pylori infec-

tion was reported by histology in 37.9% of patients [7].

To the contrary, a study from Mexico [8] confirmed

the previously reported [9] high prevalence of H. pylori

infection in Latin America. A seroprevalence of 52.2%

was reported among 343 pregnant women living in

rural areas in Mexico.

In Asia, the studies published over the last year

showed high prevalence rates of H. pylori infection rang-

ing from 54% to 76% [10–16]. Only one study carried

out on healthy individuals in Saudi Arabia showed a

low prevalence of infection of about 28% [17].

In Korea, in a large cross-sectional nationwide mul-

ticenter study, more than 10,000 asymptomatic subjects

without a history of H. pylori eradication were enrolled

[10]. The seroprevalence of infection was 54.4%. How-

ever, this estimate was lower than that reported in the

same country by two similar surveys performed in 1998

[18] and 2005 [19], where the prevalence of H. pylori

was 66.9% and 59.6%, respectively. This decrease was

significant across all age groups and in most areas of

the country.

In China, a survey of H. pylori infection was carried

out on a sample of the general population from areas

with high incidence of gastric cancer [11]. A total of

5417 healthy individuals aged between 30 and 69 years

were tested with the 13C-urea breath test. The

prevalence of H. pylori infection was 63.4%. Similar

high values were reported in India, Kazakhstan, and

Bhutan. In India, the prevalence of infection ranged

from 58% to 62% in subjects with dyspeptic symptoms

[12,13]. In Kazakhstan, among symptomatic and

asymptomatic cases, the prevalence of H. pylori infection

was 76.5% [14]. Similarly, in Bhutan, the infection was

present in 73.4% of cases, although it was lower in the

capital city, Thimphu, than in the rural areas, mainly

related to sanitary conditions [15]. An even higher

prevalence rate of 86% was reported from another

study in the same country [16].

New data have also been published from African

countries. Studies from Morocco and Ethiopia reported

a prevalence of H. pylori infection of 75.5% and 65.7%,

respectively. Both studies also found a significant

increase with age [20,21]. A survey from Nigeria

reported higher values: the prevalence was 80% when

tested with histology and was even higher, reaching

93.6%, when serology was applied [22].

Finally, several studies investigated the prevalence

of H. pylori infection in children, as reported in Table 2.

In Belgium, a study carried out on children and young

adults reported a prevalence of infection of 11%, rang-

ing from 3.2% in Belgian-born children to 60% in chil-

dren born of foreign parents coming from countries

with a high prevalence of H. pylori infection [23]. Bas-

tos et al. reported a very high prevalence of infection in

Portuguese children [24]. Among 13-year-old students

from Porto, the prevalence was 66.2%. More than half

of the negative subjects were again tested after a med-

ian follow-up of 37 months, revealing an incidence rate

of 4.1/100 person-years.

In Brazil, Pacheco et al. compared several diagnostic

tests and reported a high prevalence of 41.1% in sub-

jects aged 2–19 years old [25].

In China, a total of 1634 children and adolescents

with upper gastrointestinal symptoms, who underwent

gastroscopy with gastric biopsies, were evaluated for

the presence of H. pylori infection [26]. The histologic

examination of gastric biopsies showed a 32.1% preva-

lence of H. pylori infection. A higher rate of infection in

children was reported in Iran, where Ghasemi-Kebria

et al. found a seroprevalence of 50.5%, with 61.7% of

children also positive for CagA [27].

Risk Factors for Helicobacter pylori
Infection

Several studies investigated putative risk factors for

H. pylori infection. Gender and age do not seem to be

associated with an increased risk of infection. Indeed,

most studies reported no significant difference of

H. pylori infection between men and women, both in

adults [3,13,15–17,20,21] and in children [23,24,27].

No significant association was found between infection

and age in the adult population [4,8,13,14,16,17,23].

The age-specific gradient in H. pylori prevalence

reported by some studies seems to be related to a birth

cohort effect [3,10,20,21,26].

Several socioeconomic factors have been associated

with H. pylori infection. In particular, subjects with a low
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socioeconomic status [4,17], measured also as a low fam-

ily income [10,11], had a higher likelihood of carrying

H. pylori infection. Furthermore, an inverse association

between educational level and H. pylori infection was

found in the majority of the studies [4–6,20]; indeed,

except for two cases [8,11], individuals with lower edu-

cational levels had a higher risk than those with a higher

education. The same association concerning the parents’

education was also found in studies on children [23,24].

Moreover, several factors related to residence have been

found to be associated with the infection. Indeed, living

in a rural area [10,15,17], in crowded homes [16,17,24],

and having contaminated sources of drinking water [6]

were risk factors for H. pylori infection.

Among the main lifestyle habits, smoking and alco-

hol consumption showed discordant results: Although

in most studies, there was no significant association

with H. pylori infection [4,11,20], some authors

reported that regular smokers [6,17] and drinkers [17]

were at higher risk. In contrast, in one study, regular

alcohol drinking was a protective factor for H. pylori

infection [6].

Transmission

The way H. pylori infection is transmitted is still

unclear. Interpersonal transmission appears to be the

main route, although environmental transmission, such

as drinking contaminated water, remains possible.

Parental transmission has been frequently reported.

Didelot et al. sequenced the genomes of 97 H. pylori

isolates from 52 members of two families living in rural

conditions in South Africa [28]. Transmission events

were more frequent between close relatives and

between individuals living in the same house.

Osaki et al. performed a multilocus sequence typing

DNA analysis using the stools of parents belonging to

three families with a child positive for H. pylori infec-

tion [29]. The study showed an intrafamilial transmis-

sion in all selected families, with a mother-to-child

transmission in at least two families.

Urita et al. investigated the intrafamilial transmis-

sion of H. pylori infection by testing 838 children and

their family members from a small town in Japan [30].

The authors confirmed the mother-to-child transmis-

sion and also reported a grandmother-to-child trans-

mission as important mechanism for the spread of

H. pylori infection. Indeed, it seems that mothers could

transmit the infection through mouth secretions, using

common spoons or tasting the child’s food.

Grandmothers, on the other hand, take care of their

grandchildren when mothers are at work increasing

the risk of transmission.

Helicobacter pylori Recurrence After
Eradication Treatment

H. pylori recurrence after successful eradication is an infre-

quent event, usually a combination of both recrudescence

of the infection and reinfection. Yan et al. performed a

systematic review including previous studies reporting

recurrence rates of infection [31]. Only studies performed

on adults, with an adequate sample size and a follow-up

of at least 6 months, were included. A total of 77 studies

with 16,827 patients were included in the analysis,

revealing a recurrence rate of 2.8% per patient-year and

confirming that areas of low socioeconomic development

are more likely to have a higher H. pylori recurrence rate.

In Korea, the study by Kim et al. evaluated the rein-

fection rate during a much longer follow-up period. The

mean follow-up was 37 months, and H. pylori reap-

peared in 3.5% of subjects per year [32]. Carraher et al.

estimated the H. pylori reinfection in an Aboriginal com-

munity in the Northwest Territories of Canada. The esti-

mated reinfection was 4.7% during the follow-up [33].

A study from Morocco, however, showed much lower

rates of reinfection. The recurrence was only 0.42% in

the first 6 months and 0.45% after one year [20].

On the other hand, in Latin America, a higher recur-

rence of H. pylori infection has been observed. A large

trial involving 7 countries in which more than 1000 sub-

jects were followed up for 1 year after a successful eradi-

cation therapy, confirmed by a negative UBT result,

reported an H. pylori recurrence in 11.5% of cases [34].

Conclusions

Data from recent studies show that the prevalence of

H. pylori infection is still high in most countries world-

wide. H. pylori seems to be less frequent in northern

European and North American populations; however,

about one-third of the adults seem to still be infected.

In these countries, H. pylori remains highly prevalent in

immigrants coming from countries with a high preva-

lence of H. pylori. Moreover, the lower prevalence of

infection in the younger generations would suggest a

further decline in H. pylori prevalence in the commu-

nity over the coming decades.
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Abstract

The present manuscript focuses on the new information that was published in

the field of diagnosis of Helicobacter pylori this past year. While there is little

news about the invasive tests, more data are coming concerning the endoscopic

features of H. pylori infection. Major efforts were also done to improve molecu-

lar detection of the mutations involved in antibiotic resistance. New antibody-

based tests (stool antigen test or indirect antibody tests) were also developed.

Endoscopic Diagnosis

There have been an increasing number of attempts to

diagnose features of Helicobacter pylori infection during

endoscopic examination.

In 2 studies from Japan, conventional endoscopy was

used. Kato et al. conducted a prospective study in 24

centers where indigo carmine contrast was used in 275

patients. This method was found very sensitive in both

the corpus (94.3%) and the antrum (88.1%) while not

specific (62.8 and 52.8%, respectively) in comparison

with H. pylori diagnosis by histology and serology [1].

The second study by Watanabe et al. was not based on

staining. They based their diagnosis on 11 specific endo-

scopic findings. The diagnostic yield was 88.9% for

H. pylori eradicated patients. The importance of training

was emphasized. Magnifying endoscopy (ME) may

improve the diagnosis. The specificity of the patterns

predicting H. pylori infection was significantly higher

when i-scan (a newly developed image enhanced endos-

copy system) was used (93.5%) compared to white light

microscopy (80.6%), while sensitivity was the same [2].

Narrow band imaging (NBI) coupled with ME is

now a commonly used technique. It was applied to

detect intestinal metaplasia (IM). Savarino et al. evalu-

ated semi-quantitatively the light blue crest appearance

typical of IM in comparison with histological findings

on 100 patients and obtained a sensitivity of 80% and

a specificity of 96% [3]. The same technique was used

for patients who received an eradication therapy. The

surface maturation producing a “gastritis-like” appear-

ance, even after endoscopic resection for early gastric

cancer (GC), may indicate a differentiated GC with

low-grade atypia [4].

NBI-ME was also practical for prediction of H. pylori

status after endoscopic resection for early GC with sen-

sitivity of 79% and specificity of 52%, but with a sub-

stantial interobserver agreement [5].

A characteristic of gastric MALT lymphoma is “a

tree-like” appearance of the mucosa. This finding com-

pletely disappeared after H. pylori eradication [6].

The need for proper training in NBI was also empha-

sized. A web-based video accessible through YouTube

can be used. After 200 videos, sensitivity was good for

IM but not for H. pylori gastritis [7].

Histology

It has been a number of years since recommendations

for histological assessment of H. pylori gastritis and other

gastric mucosa changes have been published (Sydney

system, OLGA, OLGIM). It is now time to evaluate how

they are applied in routine practice. In the US, Lash &

Genta reviewed a large number of biopsy sets (400,738)

and found that 2 antral and 2 corpus biopsies in sepa-

rate containers were available in only 3.9% of the cases.

Compliance to the Sydney system led to significantly

greater diagnostic yields than single-site sets (14.8 vs

6%), while incisura angularis samples yielded minimal

additional diagnostic information [8].

Other authors from Canada also indicated that of

10,268 biopsies, only one region was sampled in 60%

of the patients, mainly in the antrum (47%). Moreover,

47% of the patients were taking PPI at endoscopy

© 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 6–106
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contributing to false negative results despite guidelines,

for example those of the American Gastroenterology

Association [9].

The Gastrointestinal Pathology Society in the US

suggests that only hematoxylin and eosin staining is

done as a first step and that the use of ancillary stains

is appropriate only when biopsies show chronic gastritis

without detectable H. pylori in hematoxylin and eosin-

stained sections [10].

In Europe, Leja et al. compared the interobserver

variation of 2 expert pathologists and a general pathol-

ogist in the assessment of gastric premalignant lesions

in 121 patients. The agreement was substantially higher

for IM than for atrophy, both in the antrum and cor-

pus. The level of agreement for the general pathologist

was especially low for atrophy [11].

In China, it was shown that immunohistochemical

detection of H. pylori in patients with GC is a factor of

poor prognosis, with the survival rate being decreased

by more than 9 months, that is, 25% [12].

Culture

Bessa et al. tested H. pylori growth under different con-

ditions assessing the sessile (free living) versus adherent

(biofilm) modes of growth. Serum supplementation

favoured free-living organisms while the synthetic med-

ium, Ham’s F-12, alone led to a larger biomass with an

important polysaccharide matrix, which is also increased

by subinhibitory concentrations of antibiotics [13].

For H. pylori isolation by culture, instead of using the

usual agar plates, Peretz et al. inoculated blood culture

bottles. The biopsies were manually diced with a scalpel,

placed in 6 ml of fetal bovine serum, and transferred in

a bottle (BactecTM Plus Anaerobic/F Medium, Beckton

Dickinson, Franklin Lakes, NJ, USA). All 25 biopsies

positive by the rapid urease test, as well as one of the 15

negative biopsies, were detected positive (based on the

amount of CO2 released) in a short incubation time

(average 31.6 h, extremes 26–32 h). Nevertheless,

gram-positive cocci also grew in 7 samples. This method

is interesting to decrease the delay of positivity [14].

Seo et al. tested cryopreservation (�70 °C) of

H. pylori in gastric biopsies for more than 10 years with

success [15].

Molecular Methods

Formaldehyde-fixed paraffin-embedded gastric tissue

can be a good material to detect H. pylori by PCR pro-

vided that the fixation time is not too long.

To give insight to the controversial issue of whether

H. pylori is present or not in gastric tissue of patients

with GC, a study using scorpion real-time PCR was car-

ried out in Iran and found that 78.4% of the specimens

were positive [16].

The real-time PCR described by Oleastro et al. [17]

was also applied to such specimens to detect H. pylori.

The 16% discordance between immunochemistry

(122+) and PCR (103+) was explained essentially by a

false positivity of the former due to cross reactivity.

Two of the 24 negative samples were indeed PCR posi-

tive. Clarithromycin resistance was then detected by

melting curve analysis in half of the positive specimens

[18]. In all, 52 of 105 (50%) PCR-positive samples

demonstrated resistance mutations, and it was deter-

mined that a heterogeneous population of mutated and

non-mutated organisms was present in 21.15% of sam-

ples.

Another possibility is to use a peptide nucleic acid

fluorescence in situ hybridization (PNA-FISH) method

to look for H. pylori and its resistance to clarithromycin.

However, in a prospective study, its sensitivity was only

80% for a specificity of 93.8%. The direct visualization

of the bacteria within the biopsy is a positive character-

istic of this technique [19].

The detection of H. pylori DNA can be improved by

laser capture microdissection which allows targeting of

selected areas where bacteria are present [20].

The GenoTypeHelicoDR (Hain Lifescience GmbH,

Nehren, Germany), a reverse hybridization assay, was

also used successfully to detect H. pylori and the muta-

tions associated with clarithromycin and levofloxacin

resistance of H. pylori in South Africa [21]. Of DNA

extracted from isolated H. pylori strains, 15.38% were

resistant to clarithromycin, A2147G mutation being

the most prevalent. For fluoroquinolone, 10.26% were

resistant with mainly N87K QRDR gyrA mutation.

When compared to the results of clarithromycin

resistance by Etest in 42 strains, surprisingly, real-time

PCR using the TaqMan format detected the 3 most

common point mutations in only 23 cases (54.8%) in

the study by De Francesco et al. They found novel

point mutations in a further 14 of 19 discordant cases,

postulating the putative emergence of new mutations

[22].

Typing has different applications. Recently, LPS gly-

cotyping of H. pylori was proposed. A significantly

higher proportion of a-1,6 glucan was detected in clari-

thromycin resistant versus susceptible strains [23].

Among the more classical typing methods, multilo-

cus sequence typing could be applied to H. pylori DNA

extracted from fecal specimens and give insight to the

mode of transmission in families [24].

Finally, comparative genomics of East Asian and

non-Asian H. pylori strains identified divergent genes
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which, like vacA and cagA, are rapidly evolving under

positive selection [25].

Urea Breath Test (UBT)

Few studies were carried out on UBT this year. When

comparing the 14C-UBT using encapsulated (which was

previously recommended) versus non-encapsulated 14C-

urea, Pathak et al. favoured the latter. They presented

dynamic scintiscan images showing a possible incom-

plete resolution of the capsule in the stomach. They

showed a better sensitivity, 97.2% versus 91.8%,

respectively, after 15 minutes in a series of 100 dyspep-

tic patients [26].

Stool Antigen Test (SAT)

There are several SATs using either monoclonal or

polyclonal antibodies and available as ELISAs on immu-

nochromatographic tests (ICTs). Five of them were

tested on 198 dyspeptic patients’ stool specimens in

Turkey. The results are presented on Table 1. They

show that the Premier Platinum HpSA Plus (Meridian

Bioscience, Inc, Cincinnati, OH, USA) using monoclo-

nal antibodies and an ELISA format is the only one

providing >90% accuracy [27]. A new test, the Asan

Easy Test H. pylori (Asan Pharma, Seoul, Korea) was

also evaluated. It used monoclonal antibodies against

the flagellin and provides a result within 15 minutes.

Its sensitivity was only 84.5% and its specificity was

96.2% when 266 patients were tested [28].

A nice review on the interest of the SAT for the

management of H. pylori infection was published by

Shimoyama [29]. Furthermore, H. pylori SAT (easy

One-Step Test, Firstep Bioresearch, Taiwan) was added

to the fecal occult blood tests used for colorectal cancer

screening, in order to detect upper gastrointestinal (GI)

lesions, mostly due to H. pylori, in a program in Taiwan.

Of 31,721 participants, the prevalence of upper GI

lesions was higher in those with a positive H. pylori

SAT (34.6%) than in those with a positive guaiac-based

test (24.7%) [30].

The same type of tests against H. pylori flagellin or

urease was used to detect H. pylori in saliva in a Chi-

nese study. The authors claim that saliva is a reservoir

for H. pylori when these tests are positive despite a neg-

ative UBT. Indeed, the specificity of their test can be

challenged given that the oral microbiome includes a

number of species with potential cross-reacting antigens

[31].

Antibody Tests

A comparison of 29 commercial serological kits (17 ELI-

SAs and 12 ICTs) was carried out in France. Depending

on the type of analysis performed, 2 to 4 of the ELISAs

presented an excellent performance. In contrast, only

one of the 12 ICTs had an accuracy >90% [32].

A line assay using 6 recombinant proteins corre-

sponding to virulence factors (CagA, VacA, GroEL, gGT,

HcpC, and UreA) was developed in Germany. It was

validated on a group of 600 patients (42% H. pylori

positive by histology) and showed 97.6% sensitivity

and 96.2% specificity, that is, an improvement on cur-

rently available serological tests [33].

The same group in collaboration with researchers in

Iran was able to identify a H. pylori protein, FliD, essen-

tial in the assembly of the flagella. The recombinant

FliD protein was tested on a group of 618 patients

(51.4% H. pylori positive) with 97.4% sensitivity and

99% specificity using a line assay, and 97 and 96% by

ELISA, respectively [34].

Other attempts to select antigenic proteins of poten-

tial diagnostic value were made (CafI, ureG, ureB), but

have not been evaluated yet [35].

Interestingly, using Helicoblot 2.1 (Genelabs Diag-

nostics, Singapore), it was possible to identify a low

molecular weight protein (35KDa) associated with a

low risk of GC (OR = 0.4, 95% CI:0.1–0.9) and the

VacA protein associated with a high risk of GC

(OR = 2.7, 95 CI:1–7.1) among patients with GC (102)

and dyspepsia (122) in Iran [36].

Table 1 Performance of five stool antigen tests for the diagnosis of

Helicobacter pylori

Sen Spe PPV NPV ACC

ELISA

Premium Platinum HpSA Plus

(Meridian Biosciences,

Cincinnati, OH, USA)

92.2 94.4 93.3 93.6 93.4

HP-Ag-EIA (Dia-Pro Diagnostic

Bioprobes, Milan, Italy)

48.9 88.9 78.6 67.6 71

ICT

Immunocard STAT!HpSA

(Meridian Biosciences)

68.9 92.6 88.6 78.1 81.8

H. pylori fecal antigen test

(Vegal Farmaceutica,

Madrid, Spain)

78.9 87.0 83.5 83.2 83.3

One-Step H. pylori Antigena

(Acon Lab, San Diego,

CA, USA)

86.7 88.9 86.7 88.9 88

Reference: Histology + Rapid Urease Test.

ICT, immunochromatographic test; Sen, sensitivity; Spe, specificity;

PPV, positive predictive value, NPV, negative predictive value, ACC,

accuracy.
aPolyclonal antibodies.
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A review on ICTs was also produced last year [37].

Non-Invasive Diagnosis of Premalignant
Lesions

Pepsinogen I and II and their ratio as predictors of

atrophy were evaluated this year in Iran [38], Turkey

[39], and Italy [40], but they were found to be insensi-

tive predictors of these lesions.

A toll-like receptor 4 was found helpful to differenti-

ate between dysplasia and other precancerous lesions

[39]. Both miR-106b and miR-21 were found as mark-

ers of increased risk for GC after H. pylori eradication

[41].

Conclusion

The progress in imaging techniques allows now to have

a more accurate approach of the features associated to

H. pylori infection.

There are continuous attempts to improve the exist-

ing diagnostic methods or to evaluate their use in real

life.
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Abstract

Helicobacter pylori relies on multiple colonization and virulence factors to per-

sist in the human stomach for life. In addition, these factors can be modu-

lated and vary to suit the ever-changing environment within the host

individual. This article outlines the novel developments in this field of

research during the past year, highlighting the cag pathogenicity island,

VacA, c-glutamyl-transpeptidase as well as including recent advances in pro-

tein structure, bacteria–host interaction, and the role of stomach microbiota.

Helicobacter pylori Colonization

It is well established that flagella are essential for the

motility of Helicobacter pylori and are particularly cru-

cial at early stages of infection. In a recent study [1],

seeking to learn more about the proteins that, as

VacA, are secreted via the autotransporter (Type V)

pathway, it has been demonstrated that one of the

three VacA-like proteins, namely flagella-associated

autotransporter A (FaaA), is enriched in the sheath

covering the flagella filament and their terminal bulb,

unlike the other two that localize on the surface of

the bacteria. Interestingly, mutants lacking the faaA

gene show a mislocalization of flagella, which also

appear more fragile. This characteristic probably

depends on the effect that FaaA exerts on the stability

of the major flagellar protein FlaA that, despite an

increased mRNA expression, is reduced in faaA dele-

tion mutants. The latter show a reduced motility in vi-

tro but, more importantly, a reduced ability in

colonizing the stomach of mice [1].

In conjunction with motility, bacterial shape is an

important persistence factor. Recently, novel determi-

nants for H. pylori cell shape, which, among others,

depend on factors involved in peptidoglycan (PG) bio-

synthesis and degradation, were identified using a

transposon mutagenesis-based approach coupled to

flow cytometry [2]. Enriched clones contained inser-

tions in known PG endopeptidases and novel genes

involved in PG biosynthesis initiation and PG cleavage.

A second step in colonization is supposed to be

adherence. Earlier on, it had been reported that

H. pylori can bind to trefoil factor 1 (TFF1), one of sev-

eral peptides released during tissue trauma. Novel data

on TFF1 now suggest that H. pylori binding to TFF1

dimer and to TFF1-overproducing gastric cells is depen-

dent on copper availability in the environment [3]. It

remains unclear how these in vitro findings translate to

the in vivo situation in the human stomach.

Similarly, further investigations are required to dem-

onstrate the role in vivo of the recently identified twin-

arginine translocation system (Tat) of H. pylori [4]. In

H. pylori, this system was predicted to be composed of

three proteins, TatA, TatB, and TatC, and to permit the

translocation of four substrates: the catalase accessory

protein, KapA; the hydrogenase small-subunit protein

HydA; a putative biotin sulfoxide reductase BisC; and

the cytochrome oxidase Rieske subunit protein FbcF.

tatB deletion was found to be compatible with H. pylori

survival, while deletion of tatC and tatA was not, thus

suggesting an essential role of the latter two proteins in

H. pylori. The mislocalization of just one Tat substrate,

FbcF, heavily affected the survival of H. pylori. Notably,

a partial tatC mutant showed a reduced ability in colo-

nizing the stomach of mice, suggesting a contribution

of the Tat system in the early stages of infection.

© 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 11–18 11
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Continuously navigating toward a suitable environ-

ment within the stomach niche and maintaining this

favorable location is a challenge that H. pylori can coun-

teract using environmental sensors coupled to gene reg-

ulation and motility. One such recently described sensor

is the energy sensor TlpD, which is related to bacterial

chemotaxis methyl-accepting sensory proteins. New

data obtained in the Mongolian gerbil infection model

suggest that TlpD is essential for initial infection and

persistence of H. pylori [5]. This study expands on previ-

ous data obtained in the mouse [6], as the gerbil model

was more sensitive to detect impaired bacterial motility

and orientation. The study demonstrated that the

energy-sensing capacity of H. pylori TlpD is important

for initial colonization and persistence in the antrum,

but is even more important for survival in the stomach

corpus where malignancies can arise later on. Moreover,

the same study [5] included whole genome analysis of

H. pylori after adaptation to the gerbil, which suggested

that H. pylori can maintain a stable genome during ger-

bil adaptation, thus confirming its usefulness as an ani-

mal model for the persistent H. pylori infection.

Helicobacter pylori Virulence

VacA, c-glutamyl-transpeptidase (GGT), and Cell

Death

The vacuolating cytotoxin VacA is one of the more ver-

satile virulence factors produced by the bacterium.

Among the various effects it exerts on the cells, one of

the most intensively studied in the last decade is cell

death. The latter has been always considered to occur as

result of the activation of an apoptotic pathway, until

recently when the paradigm was amended [7]: Now it is

believed that VacA can cause death of gastric epithelial

cells through both apoptosis and programmed cell

necrosis, depending on the cell type. With the aim to

identify host cell factors required for VacA-induced cell

death, an analysis of gene trap and shRNA libraries in

cell clones selected for VacA resistance was performed

[8]. In this study, the authors took advantage of AZ-521

cells, because of their remarkable susceptibility to VacA-

induced cell death in contrast to AGS and HeLa cells.

Only one gene was identified in both VacA-resistant

gene trap clones and VacA-resistant shRNA clones, the

gap junction protein alpha 1 gene (GJA1 or connexin

(Cx)) [8]. This result, suggesting the role of Cx43 in

VacA-induced cell death, was corroborated by the evi-

dence that AZ-521 cells silenced for Cx43 were less effi-

ciently killed by VacA. Moreover, a correlation existed

between the reduced sensitivity of three cell types

(HeLa, AGS and RK13) and the absence of Cx43 in the

same cells. However, the fact that the extent of sensitiv-

ity to VacA varied, even if Cx43 was undetectable in all

of the tested cell lines, suggests that factors other than

Cx43 are probably involved.

Another study (10) demonstrated that the apoptosis

induced by VacA and potentiated by ammonium chlo-

ride, as reported elsewhere, involves endoplasmic

reticulum (ER) stress. In particular, CHOP, a key

mediator in the ER-stress-induced cell death and Bax

activation, was found upregulated in cells exposed to

VacA plus ammonium chloride and its presence was

essential for activating the apoptotic program. More-

over, all other components involved in the canonical

ER-stress-induced signalling cascade were activated or

induced by VacA and were required for the execution

of apoptosis. Although it is established that the activa-

tion of the pro-apoptotic protein Bax has a pivotal role

in the VacA-induced apoptosis, the mechanism by

which this activation occurs is not fully understood:

The results of Akazawa et al. [9] add one more piece

to the complicated puzzle of VacA-induced cell death.

Among the virulence factors produced by H. pylori, in

the recent past, the c-glutamyl-transpeptidase (GGT) has

gained increasing attention. This enzyme, which is

expressed and released by all strains, acts by metaboliz-

ing extracellular glutathione (GSH) leading to H2O2 pro-

duction [10]. A body of evidence supports the idea that

GGT is involved in many aspects of pathogenesis during

the H. pylori infection. Indeed, beyond its undoubted

contribution during the stage of colonization, GGT acts

on several pathways in the host cells, including the

induction of apoptosis in epithelial cells. The latter event

has been shown to occur both in vitro and in vivo fol-

lowing H. pylori infection and has been suggested to be

important in the early stages of cancerogenesis. Recently,

Valenzuela et al. [11] showed that survivin, a member

of the inhibitor of apoptosis (IAP) family of proteins, is

expressed less in the mucosa of H. pylori-infected

patients in contrast to healthy subjects, and they found a

clear-cut correlation between survivin downregulation

and increased cell death of gastric epithelial cells exposed

to H. pylori. In a more recent study, the same group dem-

onstrated in two different kinds of gastric epithelial cells

(MKN45 and AGS) infected by H. pylori that GGT is

responsible for the survivin loss: the virulence factor pro-

motes the proteasomal degradation of the protein

through a mechanism requiring its GGT activity [12].

The cag Type IV Secretion System and CagA

The cag Type IV secretion system (T4SS) is a main viru-

lence determinant of H. pylori. The characterization of

the cagT4SS has continued and resulted in a more

© 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 11–1812

Pathogenesis of H. pylori Infection de Bernard and Josenhans



detailed understanding of its role in bacteria–host inter-

action. Although its implications are still under debate,

internalization of H. pylori into host cells has been spo-

radically reported. A report has now revealed that the

cagT4SS is involved in H. pylori internalization into

human bile duct cells derived from patients with cho-

langiocarcinoma [13], in immune activation of these

cells, but not in adherence to them. The authors con-

cluded that H. pylori has the capacity to interact with

bile duct cells which could possibly lead to and explain

disease induction in the human bile duct in H. pylori-

infected individuals.

Concerning the mechanisms of function of the

cagT4SS, an interesting question was recently raised in

a publication by Jimenez-Soto et al. [14], regarding the

infection and cag pathogenicity island (PAI) functional-

ity of H. pylori in gastric epithelial cells, when two

H. pylori strains attack the cells one after the other. The

authors found that the functionality of the cagPAI of

the second strain was severely impaired, including its

ability to translocate CagA. The authors concluded that

the inhibitory mechanism on the second strain was not

dependent on the cagPAI nor on the host receptor

integrin, but on several outer membrane proteins of

H. pylori such as HopQ, and that the mechanism may

serve to protect cells from excessive cagPAI action.

Interestingly, a second article also reported on a novel,

cagPAI-associated function of H. pylori HopQ [15]. Using

an siRNA screen for differential NF-jB activation in

gastric epithelial cells infected with an H. pylori mutant

library, three non-PAI factors, among them HopQ, were

identified to influence cellular NF-jB activation and

CagA translocation by H. pylori. Although the authors

were not yet able to identify the reason for such a spe-

cific functional interaction between HopQ and the

cagT4SS, they concluded that HopQ is essential for all

currently known cagT4SS functionalities.

Several different Cag proteins are involved in the

transport of T4SS substrates, among them the proposed

tip protein CagL, which is considered as a VirB5 ortho-

log. CagL directly interacts with CagH and CagI, which

could jointly influence the function of the cagT4SS.

Because CagI, as CagL, interacts with human integrin,

it is suggested to be involved in the transport of CagA

into gastric epithelial host cells. Now a new publication

[16] has revealed that CagI, which was detected on the

bacterial surface, is not necessary to allow secretion of

CagA to the bacterial surface. This is another hint sug-

gesting that the cellular translocation of CagA occurs in

a multistep process. CagA, the H. pylori oncogene which

was previously shown to induce cellular transformation

in mice, was also able to induce cell proliferation, small

cell carcinoma, and adenocarcinoma in zebrafish [17],

confirming its oncogenic potential in cooperation with

the tumor suppressor p53, and highlighting zebrafish as

a novel model for CagA-induced cellular and cancero-

genic effects. The cell-modulating effects of CagA have

been partially explained by protein–protein interactions

with different cellular proteins, among others the

human polarity kinase PAR1b. Interestingly, a rare var-

iant of CagA, containing a duplicated EPIYA insertion

at its C-terminus which is present in an Amerind

H. pylori strain, v225d, from the South American Ama-

zon area, was recently found not to interact with

PAR1b [18], not to interfere with cell polarity, and to

interact with cellular SHP-2 only weakly. These results

corroborated again the notion that H. pylori possesses

an astonishing adaptation potential to different human

populations and environmental conditions. As one of

the distinct CagA features is its cellular influence on

cell–cell interactions including the formation and

destruction of tight junctions, a novel study investi-

gated the question: by which molecular mechanisms

may CagA interfere with the formation of tight junc-

tions? [19]. The authors of this study provided evidence

that CagA or CagA-positive H. pylori acts via the intesti-

nal-specific transcription factor caudal-related homeo-

box 2 (Cdx2), whose activity appeared to be increased

by CagA to disturb cellular claudin expression and to

disrupt the tight junctions of gastric epithelial cells.

Recently, several groups investigated how H. pylori

influences the responses and maturation of host den-

dritic cells (DCs). One study addressed the direct action

of CagA on human DCs and found that the tolerization

of DCs was enhanced under the influence of H. pylori

CagA. CagA induced an increase in the production of

the immuno-suppressive cytokine IL-10 in human DCs,

which suppressed DC maturation and subsequently

favored a regulatory T-cell phenotype [20]. In summary,

the cagPAI and in particular CagA exhibit an ever-

increasing repertoire of effects to modulate the functions

in different subsets of human immune and somatic cells.

Structural Biology of Helicobacter pylori
Pathogenesis

In addition to functional advances, recent work has also

heightened our understanding of the molecular struc-

tures that promote pathogenesis of H. pylori. More light

was shed on the general structure and potential export

mechanism of the T4SS, as the crystal structure of the

core unit of a T4SS apparatus from Escherichia coli was

generated for the first time, using electron tomography

[21]. As this core structure of the T4SS export appara-

tus shows no continuous central channel, it now seems

increasingly unlikely that the export of T4SS substrates
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occurs in a one-step process through inner and outer

bacterial membranes. It remains to be demonstrated

whether the structure of the H. pylori cagT4SS will be

similar or divergent. Although the structure of the

whole core complex of the cag apparatus is still

unknown, recent work has revealed more structures of

single cagPAI proteins. After recently published reports

on two partial CagA structures [22,23], additional

information is now available on different structural

conformations of the CagA N-terminal, middle and EPI-

YA (C-terminal) domains, which were expressed and

purified separately [24]. All CagA domains were

monomeric in solution and, except for the N-terminal

portion, spontaneously refolded after heat denaturation.

The authors suggested that the intrinsically disordered

conformation of the CagA C-terminus provides some

evidence that CagA is transported through the cag sys-

tem C-terminus first. Another publication reported the

structure of the CagA N-terminus in a cocrystal with a

proline-rich region of the cellular p53-influencing proa-

poptotic protein ASPP2 [25]. Further functional charac-

terization of this protein–protein interaction, which was

previously implicated in cancerogenic processes involv-

ing the loss of the tumor suppressor p53, demonstrated

that the function of ASPP2 was changed in the absence

of CagA interaction, influencing the survival of

H. pylori-infected cells.

In a prestructural analysis, the complex formation

between CagA and its proposed chaperone CagF was

investigated in more detail [26]. This study led to the

conclusion that the chaperone and CagA interact along

a broad surface, ensuring an optimal protection of labile

CagA against premature degradation. In addition to

CagA, the long-awaited crystal structure of CagL finally

became available [27]. While the article provides ample

evidence that the CagL protein is a finicky one to be

characterized, the final information sheds some light on

the elongated, mainly alpha-helical CagL protein,

which is suggested to mediate host cell and integrin

interaction as a surface-associated VirB5 ortholog. CagL

structure is dissimilar to a previously known structure

of E. coli TraC, a VirB5 ortholog involved in DNA trans-

port. Surprisingly, the CagL RGD (arginine-glycine-

aspartate) motif, which is supposed to bind to integrins,

is located within an alpha-helical region, which raises

some novel functional questions.

In addition to cag-related structures, the crystal

structures of the H. pylori UreF/UreG/UreH urease

accessory complex [28], of one of its major adhesins

SabA [29], of DprA, a DNA-binding protein [30], and a

preliminary structure of the carboanhydrase enzyme

[31] became available lately, which broaden our molec-

ular knowledge on colonization and pathogenesis-asso-

ciated factors of H. pylori. The SabA structure, which

shares similarity with tetratricopeptide protein folds,

covers the extracellularly exposed domain of the adhe-

sin SabA which links H. pylori to the human sialylated

LewisX cell surface glycan. Taken together, the struc-

tural clarification of major H. pylori pathogenesis factors

has finally caught up with their functional study and

will hopefully provide novel molecular targets.

Host and Bacteria Interplay: Evolution of
Virulence Factors, Environmental
Regulation, and Cancerogenesis

As already outlined in the above articles, the flexibility

and continuous evolution of the H. pylori genome is

crucial for persistent colonization and transmission to

new host individuals. Several examples that support

this conclusion have been reported in the past, includ-

ing a recent study which showed a genomic compari-

son between H. pylori strains isolated from two spouses.

Although it was likely that one strain descended from

the other, the genomic analysis revealed that the ge-

nomes differed in 31 SNPs and 10 CNPs, which did not

result from any import of foreign DNA; interestingly,

the major changes affected OMP genes, suggesting a

selection against immunogenic surface structures [32].

The adaptation to a new host can also be favored by

specific gene regulatory factors and phenotypic changes

and frequently relies on the ability of the bacterium to

modulate the host immune response in its favor. Fea-

tures most likely involved in H. pylori genomic plastic-

ity, gene regulation, and phenotypic change include

epigenetic modification of the bacterial genome such as

DNA methylation, brought about by an abundant and

variable repertoire of methylation enzymes in H. pylori,

which have now first been studied at a genomic scale

[33,34]. These two studies reveal new characteristics of

methylation enzymes and open new avenues to investi-

gate the broad role of methylation in H. pylori physiol-

ogy.

The Fur regulator appears to play an important role

in environmental adaptation of H. pylori in vivo,

including the bacterial response to local iron availabil-

ity, and backing up the interplay of virulence factors

such as VacA and the cagPAI with iron. Gilbreath et al.

[35] characterized Fur by targeted and random muta-

genesis and found novel structural features which

enable the protein to exert its function in its iron-

bound and unloaded conformation. In addition to play-

ing with host iron supplies, H. pylori is auxotrophic for

cholesterol which it takes up from human cells, making

use again of host supplies for its own good. Short chain

fatty acids such as DHA limit H. pylori growth in vitro,
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but this effect was shown to be dependent on the

access to host cell cholesterol [36]. This modulation of

antibacterial effects by host cholesterol availability was

also suggested to severely influence the bacteria’s sus-

ceptibility to antibiotics and is further expected to mod-

ulate the efficacy of host antimicrobial peptides toward

H. pylori. Not only does H. pylori scavenge host choles-

terol, but even more cunningly it subverts the host

material to immune-modulating cholesterol glucosides

by a specific enzyme, cholesterol-a-glucosyltransferase
(aCgT) [37]. The latter study even showed that the

extent of gastric atrophy is dependent on strain-specific

aCgT activity and that the function of natural killer

cells and gastric inflammation is modulated by the

products of this enzymatic reaction. Interestingly, the

ability of H. pylori to extract cholesterol from the host

cell membranes has been linked to the activation of

the cholesterol deficiency sensor SREBP1. The latter

would be responsible for the downregulation of caveo-

lin 1 (Cav1) in gastric epithelial cells, an event occur-

ring both in vitro and in vivo upon H. pylori infection,

independently of VacA and CagA. Loss of Cav1 has

been associated with a more severe gastritis, accompa-

nied by a strong macrophage infiltration into the

infected gastric mucosa and by an increased sensitivity

to CagA-related cell stress (i.e., hummingbird pheno-

type) [38]. These results support a protective role for

Cav1 against H. pylori-induced inflammation and tissue

damage.

Although there is currently conflicting evidence

concerning the relationship between H. pylori and

host antimicrobial peptides, which could also be influ-

enced by cholesterol availability or other variable

growth conditions, without any doubt, H. pylori is

able to modulate the expression of antimicrobial pep-

tides, and this may contribute to its persistence in

the gastric mucosa. A study demonstrated that

H. pylori induces the expression of the defensin HBD2

and of elafin, an antiprotease endowed with microbi-

cidal activity [39]. However, both of these antimicro-

bials were minimally active against H. pylori. On the

contrary, the defensin HBD3 and the cathelicidin LL-

37 which efficiently kill H. pylori were negligibly

expressed during the infection. In contrast with the

latter evidence, a previous report demonstrated that

gastric mucosa from H. pylori-infected patients

expresses and secretes a large amount of LL-37 [40].

Moreover, a more recent study performed in mice

and aimed to address the role of CRAMP, the mouse

homologue of the human LL-37, also revealed that

the cathelicidin exerts an important antimicrobial

action in vivo, as the ablation of the gene signifi-

cantly increased the susceptibility toward H. pylori col-

onization and the associated gastritis [41]. Conflicting

evidence also exists concerning the role of the defen-

sin HBD1. While the study of Nuding et al. [39]

revealed that HBD1 transcripts did not differ

significantly between H. pylori-negative and -positive

subjects, another study reported just the opposite

[42]. Not only did H. pylori-infected patients express

less HBD1 in the gastric mucosa than the healthy

counterparts, but notably, this correlates with an

increased burden of infection and a higher inflamma-

tory score. Moreover, the same authors demonstrated

that the downregulation of HBD1, resulting from an

interference in the NF-jB signaling pathway, requires

the engagement by the Type IV secretion system of

a5b1 integrin as well as NOD activation in gastric epi-

thelial cells.

The above-mentioned mechanisms of host interac-

tion may ultimately lead to cell modulation and can-

cerogenesis. Innate immune activation of different cell

types by H. pylori is crucial for host defense and might,

on the other hand, provide factors promoting DNA

damage and cancer. One bacterial factor activating

innate responses is the cagPAI, and in addition to gas-

tric epithelial cells, new studies describe its particular

effects on neutrophils [43] and dendritic cells [44]. The

latter publication is a particularly impressive study

using different genetically modified mice deficient in

innate immune receptor function. The study shows

conclusively that, while NOD1 might still be one

important host innate receptor activated by the

H. pylori cagPAI, the activation of the inflammasome

receptor NLRP3 seems to be even more decisive. How-

ever, this study was exclusively performed in mice,

and the authors did not yet clarify which bacterial

molecules could be mediating this action. On the bac-

terial side, again CagA was specifically reported to

downmodulate proinflammatory Th17 host responses

in a mouse model [45]. H. pylori’s previously described

ability to induce immunological tolerance and increase

the activity of regulatory T cells [46], which might

alleviate disease development, was also further dis-

sected in genetically modified mice and revealed that

TLR2 recognition of H. pylori might contribute to the

described tolerogenic responses [47]. Additional newly

described host mechanisms specific for host modulation

and possibly cancerogenesis during H. pylori infection

included the increased expression of host Kruppel-like

Factor 5 (KLF5) [48] and the activation of the host

kinases Ask and Tak by H. pylori [49]. Another mecha-

nism by which H. pylori was found to increase the sur-

vival of infected cells in the presence of DNA damage

was the activation of the EGF receptor and ERB signal-

ing [50].
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Role of Microbiota in Helicobacter pylori
Pathogenesis

There are several additional aspects to H. pylori patho-

genesis and coinfections that have recently raised spe-

cific attention. In the macaque model, which is close to

the human situation, recent work has focussed on the

impact of H. pylori colonization on the number and

composition of the stomach microbiota, which can con-

sist of commensals and other pathogens [51]. H. pylori

became the overwhelmingly dominant species, repre-

senting about 87% of all microbiota in the infected

stomach. However, if H. pylori was discounted, only a

portion of the individual macaques showed a significant

impact on the relative abundance of other stomach bac-

teria [51]. A dynamic competitive balance between the

resident species Helicobacter suis and the super-infected

H. pylori was observed in the macaque, so that only

one species or the other was always dominant in the

stomach at any given time. The latter study could not

draw any conclusions with regard to the impact of co-

colonization on H. pylori pathogenesis. In mice, it was

previously reported that the extent and severity of

H. pylori-induced tissue damage and malignant transfor-

mation in a humanized (INS-GAS) mouse cancer model

were much greater when other stomach microbes were

present than in H. pylori mono-colonized animals. A

follow-up study [52] has now reported that even if a

restricted stomach microbiota of only three commensal

bacteria is present, it can enhance H. pylori-induced

pathologies and precancerous lesions. While these

results were obtained in genetically modified mice pre-

disposed to cancer and, furthermore, mouse stomach

physiology differs from the human stomach, these

results certainly merit more attention with regard to

the H. pylori-infected human stomach and different

compositions of the stomach microbiota. Environmental

conditions, therapeutic interventions, and further coin-

fections can have an impact on stomach pH and physi-

ology, and subsequently on microbiota colonization,

and may thereby enhance cancer-promoting conditions.

One important and changing factor for pathogenesis

was shown to be diet [53]. This and other variable

environmental conditions in the stomach, including the

inflammation induced by H. pylori, might also promote

the overgrowth of resident bacterial species such as

Kingella [54] that can then contribute to enhance the

cancer-promoting capacity of H. pylori.
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Abstract

Helicobacter pylori colonizes mucosa, activates Toll-like and Nod-like recep-

tors, and usually elicits a gastric T-helper 1/17 (Th1/Th17) type of immune

response. Among several bacterial factors, the secreted peptidyl prolyl cis,

trans-isomerase of H. pylori represents a key factor driving Th17 inflamma-

tion. A complex and fascinating balance between H. pylori and host factors

takes part in the gastric niche and is responsible for the chronicity of the

infection. Novel insights into the innate and adaptive responses against

H. pylori, dealing with gastric epithelial cells, cytokines, and immune evasion

have been elucidated over the past year and are discussed for the develop-

ment of an effective vaccine.

Helicobacter pylori chronically infects the stomach of more

than half of the human population and represents the

major cause of gastroduodenal diseases. However, only

15–20% of H. pylori-infected patients develop severe

pathologies, such as gastric cancer, gastric B-cell lym-

phoma, peptic ulcer, or gastric autoimmunity, during

their lifetime. This fact suggests that the type of immu-

nity elicited by H. pylori may represent an important fac-

tor that is able to influence the outcome of the infection

toward protection, evasion, or pathology. Here, we pres-

ent an overview of the major findings on the host

response to H. pylori published over the past year.

Innate Immunity

H. pylori activates a wide spectrum of events resulting

in a modulation of the host innate defense. Different

components of H. pylori are able to activate or inhibit

the functions of epithelial cells, monocytes, dendritic

cells, neutrophils, and natural killer cells.

The ability of H. pylori to compromise epithelial junc-

tional complexes and to induce proinflammatory cyto-

kines contribute to pathogenesis. Using a very elegant in

vitro model, Fiorentino et al. studied the effects of live

or killed H. pylori on the permeability and the polarity

of human gastric epithelial cells. H. pylori caused a sig-

nificant decrease in transepithelial electric resistance, an

increased passage of biomarkers through the infected

cell monolayer, as well as a severe disruption and mislo-

calization of ZO-1 and claudin-1 proteins. The cell via-

bility was not altered by H. pylori, indicating that loss of

barrier function could be attributed to a breakdown of

tight junction integrity. Significantly high levels of pro-

inflammatory cytokine secretion were induced by either

viable or heat-killed H. pylori in a polarized manner,

mostly basolaterally. Live bacteria were required for dis-

ruption of tight junctions [1].

Natural immune responses strongly depend on host

recognition of invariant structures, namely pathogen-

associated molecular patterns, by different innate sen-

sors, such as Toll-like receptors (TLR) and Nod-like

receptors (NLR). The secreted peptidyl prolyl cis, trans-

isomerase of H. pylori, HP0175, was found to induce

interleukin IL-6 release from macrophages and to trans-

activate epidermal growth factor receptor through TLR4

in gastric epithelial cells [2,3]. The HP0175-induced IL-

6 gene expression was critically dependent on nuclear

factor-jB (NF-jB) and MAPK activation. TLR4-depen-

dent ERK1/2 and p38 MAPK signaling converged upon

activation of mitogen- and stress-activated protein

kinase 1 and subsequent IL-6 gene transcription

through chromatin modification at the IL-6 promoter.

HP0175 is able to activate neutrophils and monocytes

to release different cytokines, such as IL-23, IL-6, IL-1b
and transforming growth factor (TGF)-b, which are

essential for the differentiation of T-helper (Th)17 cells
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[3]. HP0175 also induces a progressive and consistent

maturation of monocytes into mature dendritic cells

showing high expression of surface class II major histo-

compatibility complex molecules, CD80, and CD86 [3].

Moreover, it is of interest that HP-0175-driven Th17

inflammation has been found in the stomach of

patients with gastric adenocarcinoma [4]. Different

TLRs and cytokines are upregulated during H. pylori

infection. Lagunes-Servin et al. showed a significant

increased expression of TLRs 2, 4, 5, and 9 as well as of

(IL-8, IL-10), and tumor necrosis factor (TNF)-a in gas-

tric biopsies of infected children [5]. Experimental evi-

dence has suggested that epithelial cells can respond to

conserved bacterial products via the intracytoplasmic

pathogen-recognition molecules and the Nod-like

receptor, with a homology to host plant resistance pro-

tein. Nucleotide-binding oligomerization domain

(Nod1) is an important sensor for H. pylori peptidogly-

can, strongly dependent on the bacterial type IV “syr-

inge,” and encoded by the cag pathogenicity island

(cagPAI) [6]. Furthermore, the cag PAI, TLR2/NOD2,

and NLP3 represent integrated check points which con-

tribute to the regulation of IL-1b production. Using

murine bone marrow-derived DCs, Kim et al. showed

that the cagPAI bacterial virulence factors specifically

CagL, but not vacuolating cytotoxin A or CagA, regu-

late the induction of pro-IL-1b and the production of

mature IL-1b in response to H. pylori infection [7].

Interestingly, TLR2 and NOD2, but not NOD1 were

required for the induction of pro-IL-1b and NOD-like

receptor pyrin domain containing 3 (NLRP3) in

H. pylori-infected DCs.

Many mechanisms are involved in gastric inflamma-

tory-related carcinogenesis. Significant progress was

made over the past year in the understanding of the

crucial role of IL-1b in the inflammatory mechanisms

related to gastric carcinogenesis. IL-1b induced by

H. pylori enhances mouse gastric carcinogenesis [8].

Thus, in gastric mucosa of the IL-1b wild-type mice,

H. pylori infection induced IL-1b expression, severe

inflammation, and related gastric tumors, whereas in

IL-1b-null mice, recruitment of inflammatory cells by

H. pylori infection and the multiplicity of gastric tumors

were markedly suppressed. Companioni et al. [9] dem-

onstrated in the Eurgast cancer study that several poly-

morphisms link gastric cancer risk, signaling pathway

genes, and H. pylori. The induction of premalignant

host responses could be achieved in H. pylori-infected

mice by cathepsin x/z (Ctsz) deficiency [10]. Their

study demonstrated, using ctsz wild type (WT) and �/�
mice that ctsz �/� mice developed significantly more

gastric metaplasia, enhanced cell proliferation and

higher infiltrating macrophages compared with wild-

type animals. Gaddy et al. [11] showed that high-salt

intake exacerbates H. pylori-induced gastric carcinogen-

esis in Mongolian gerbils. Among animals infected with

the WT H. pylori strain, those fed a high-salt diet had

more severe gastric inflammation, higher gastric pH,

increased parietal cell loss, increased gastric expression

of IL-1b, and decreased gastric expression of hepcidin

and hydrogen potassium ATPase (H,K-ATPase) com-

pared with those on a regular diet, whereas those

infected with a CagA mutant strain had lower levels of

gastric inflammation and did not develop hypochlorhy-

dria. Gastric colonization with intestinal flora has been

shown to promote H. pylori-associated gastric cancer.

Gastric colonization with altered Schaedler’s flora (ASF)

and H. pylori were correlated with pathology, immune

responses and mRNA expression for proinflammatory

and cancer-related genes in germ-free, H. pylori mono-

associated, restricted ASF (rASF; 3 species), and specific

pathogen-free, hypergastrinemic INS-GAS mice at

7 months postinfection. rASFHp colonization and

H. pylori colonization were sufficient to increase IL-11

levels and gastrointestinal intra-epithelial neoplasia

development [12]. Lin et al. [13] further supported the

concept that inflammation exerts a pro-cancerogenic

effect by demonstrating that bone marrow-derived mes-

enchymal stem cells favor the development of gastric

cancer by increasing the IL-10/interferon (IFN)-c
secreting and Treg/Th17 ratios in a mouse model of

H. pylori-related gastric cancer. The myeloid differentia-

tion primary response molecule MyD88 is a key adaptor

molecule in innate inflammatory pathways involved in

IL-1/IL-18/TLR signaling and has been shown to have

divergent effects in carcinogenesis. Banerjee et al. [14]

showed that deficiency of MyD88 leads to both an

increase of tumor necrosis factor alpha (TNF-a), IFN-c,
IL-6, IL-1b mucosal expression and rapid development

of Helicobacter-induced gastric malignancy.

IL-12, together with IL-18 and IL-23, play a key role

in natural host defense by inducing natural killer cell

IFN-c production and by favoring the differentiation of

IFN-c–secreting Th1 cells. H. pylori, and particularly HP-

NAP, has a strong ability to induce IL-12 and IL-23

production in human monocytes, dendritic cells, and

neutrophils [15,16]. It has been shown that circulating

levels of IL-12 and IL-18 are increased in patients

infected by Cag-positive/Vac-positive strains [17,18].

Moreover, Rezaeifar et al. [19] showed that the IL-18 –

607C variant of the IL-18 promoter was associated with

higher levels of serum IL-18 and increased the risk of

duodenal ulcer in patients infected by CagA/VacA

H. pylori virulent strains. S�anchez-Zauco et al. [20]

elegantly demonstrated that the cagPAI and the type IV

secretion system (T4SS) have a great impact on the
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inflammatory response of neutrophils to H. pylori. They

observed that H. pylori downregulates neutrophil

expression of TLRs 2 and 5 but upregulates TLR9

expression in a cagPAI and T4SS-independent manner.

Although H. pylori has colonized the human stom-

ach since the earliest times of evolution, the immune

system is not able to clear the infection, thus H. pylori

is able to persist for life in the gastric niche of its host

[21]. Hansson et al. [22], studying H. pylori-infected

patients, demonstrated that DC-LAMP is important for

the recruitment of dendritic cells in H. pylori infection.

However, DC-LAMP(+) DCs display low costimulatory

activity in lymphoid follicles, suggesting that DC-Treg

interactions might promote chronic infection by render-

ing gastric DCs tolerogenic.

Different H. pylori factors, such as VacA, c-glutamyl

transpeptidase, and arginase, have defined immune-

suppressive activity. In particular, VacA exerts immune

suppression of specific responses by acting either on

antigen-presenting cells or on T cells [23,24]. Kaebisch

et al. [24] demonstrated that H. pylori cagA impairs

human dendritic cell maturation and functions via IL-

10-mediated activation of STAT3. Weiss et al. [25] also

enhanced our understanding of VacA inhibition with a

series of experiments which demonstrated that VacA

suppressed Lactobacillus acidophilus-induced INF beta

signaling in macrophages via alterations in the endocy-

tic pathway. Recent studies using the Helicobacter suis

model have confirmed that c-glutamyl transpeptidase

acts on lymphocytes and inhibits cell activation, prolif-

eration, and cytokine production, whereas glutamine

and glutathione supplementation restores T-cell func-

tion [26]. Shiu et al. [27] aimed to identify which crit-

ical factor can influence DC activation and immune

activation. Using microarray analysis IRAK-M (�/�)

bone marrow DCs, they demonstrated that IRAK-M, a

negative regulator of TLR signaling, is an important

factor that limits dendritic cell activation and proin-

flammatory cytokine production in response to

H. pylori. Furthermore, studying mice infected with

H. pylori SS1 strain between 7 and 90 days postinfec-

tion, Navabi et al. [28] showed that H. pylori impairs

the mucin production rate and turnover in the murine

gastric mucosa and consequently promotes a very

favorable environment for itself by impairing the

defense mechanism devoted to the clearance of patho-

gens by mucus flow.

Adaptive Immunity

T-helper cells orchestrate host defense against patho-

gens via different types of cytokine secretion and effec-

tor functions. In H. pylori infection, activation of both

Th1 and Th17 cells occurs in vivo with consequent pro-

duction of IFN-c, IL-17, and TNF-a.
New data identified an important H. pylori protein

responsible for mucosal Th17 response. Stimulation of

neutrophils, monocytes, and dendritic cells with

HP0175 resulted in a prompt and remarkable upregula-

tion of IL-23 and IL-12 mRNA expression and protein

secretion, via TLR4 activation. Furthermore, HP0175

promotes the production of IL-6, IL-1b, and TGF-b in

monocytes [3]. In the gastric mucosa of H. pylori-

infected patients with distal gastric adenocarcinoma, a

remarkable proportion of Th cells show a significant

proliferation to HP0175. HP0175 drives the production

of high levels of IL-17 and IL-21 by specific gastric

tumor-infiltrating lymphocytes (TILs), thus promoting a

polarized Th17 response [4]. HP0175-specific TILs

showed poor cytolytic activity, while expressing helper

activity for monocyte MMP-2, MMP-9, and VEGF pro-

duction. These findings suggest that HP0175, by pro-

moting pro-inflammatory low-cytotoxic TIL response,

matrix degradation, and pro-angiogenic pathways, may

provide a link between H. pylori-related inflammation

and gastric cancer.

Pinchuk et al., in a recent report [29], supported the

notion that H. pylori may activate several pathways that

contribute to the generation and maintenance of Th17

inflammation in the gastric mucosa of H. pylori-infected

subjects with gastric cancer. They demonstrated ele-

gantly that gastric myofibroblasts/fibroblasts (GMF) iso-

lated from human gastric cancer and H. pylori-infected

tissues and cocultured with Th cells induced substan-

tially higher levels of Th17 than GMF from normal tis-

sues in an IL-6, TGF-b, and IL-21-dependent manner.

Th17 required interaction with class II MHC on GMF for

activation and proliferation [29]. Obesity accelerates He-

licobacter felis-induced gastric carcinogenesis by enhanc-

ing Th17 response and immature myeloid cell trafficking

[30]. Obesity also led to increase in CD4 T cells, granulo-

cyte macrophage colony-stimulating factor, phosphory-

lated STAT3, and pro-survival gene expression in gastric

tissue of H felis-infected mice. Conversely, in adipose tis-

sue of obese mice, H. felis infection increased macro-

phage accumulation and expression of IL-6, C-C motif

ligand 7 (CCL7) and leptin. The combination of obesity

and gastric inflammation increased synergistically serum

proinflammatory cytokines, including IL-6. Thus, obesity

accelerates Helicobacter-associated gastric cancer via cyto-

kine-mediated cross-talk between inflamed gastric and

adipose tissues, augmenting immune responses at both

tissue sites, and thereby contributing to a protumorigen-

ic gastric microenvironment [30].

The IL-17 receptor B subunit, while important for

coordinating Th2 response, is not sufficient for the
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control of bacterial burden [31]. The anti-inflammatory

cytokine IL-25, also known as IL-17E, signals through a

receptor, which is a heterotrimeric receptor comprised

of two IL-17 receptor A subunits and an IL-17 receptor

B subunit. IL-17RA is required to control H. pylori

infection in this mouse model. The absence of IL-17

receptor A leads to a significant B-cell infiltrate and a

remarkable increase in lymphoid follicle formation in

response to infection compared with infection in WT

mice. Thus, IL-17 receptor B deficient mice, IL-17

receptor A deficient mice, and WT mice were infected

with H. pylori (strains SS1 and PMSS1). At several time

points, H. pylori-infected mice were sacrificed to investi-

gate their ability to control infection and inflammation.

IL-17 receptor B�/� mice (unlike IL-17 receptor A�/�
mice) exhibited similar or modest changes in gastric

colonization, inflammation, and Th1 and Th17 helper

cytokine responses to WT mice infected with H. pylori.

However, H. pylori-infected IL-17 receptor B�/� mice

have reduced expression of IL-4 and lower serum IgG1

and IgG2a levels compared with infected IL-17 receptor

A�/� and WT mice. On the other hand, the down-
regulation of B7-H2 on gastric mucosa induced by

CagA might be able to inhibit Th17 responses during

H. pylori infection [32]. CagA indeed contributed to the

ability of H. pylori to evade Th17-mediated clearance by

modulating B7-H2 expression and therefore to the

establishment of the H. pylori chronic infection.

H. pylori, and particularly HP-NAP, has shown a

strong capability to induce IL-23 and IL-12 production

as well as to promote Th1 responses [15,16]. Accord-

ingly, many other H. pylori products, such as those of

the cagPAI, as well as the outer membrane protein 18,

the cysteine-rich protein A, might be relevant in induc-

ing IL-12 expression and a Th1 polarized response. In a

48-h ex-vivo co-culture system, both B38 and B45

H. pylori strains activated human DCs and promoted a

strong inflammatory response characterized by the

early production of pro-inflammatory TNF-a and IL-6

cytokines, followed by IL-10, IL-1b, and IL-23 secre-

tion. IL-23 was the only cytokine dependent on the

cagPAI status of the bacterial strains. DC activation and

cytokine production were accompanied by an early

miR-146a upregulation followed by a strong miR-155

induction, which mainly controlled TNF-a production

[33].

Several mechanisms are involved in the activation

of Th1 responses in H. pylori. Virulent H. pylori strains

that specifically activate epithelial cells signaling via

NOD1 are more frequently associated with IFN-c-
dependent inflammation and with severe clinical out-

comes (i.e., gastric cancer and peptic ulceration). In cell

culture models, H. pylori activation of the NOD1 path-

way causes enhanced proinflammatory signaling in epi-

thelial cells in response to IFN-c stimulation via the

direct effects of H. pylori on two components of the

IFN-c signaling pathway, STAT1 and IFN regulatory fac-

tor 1 (IRF1). Consistent with this notion, significant

increased expression of NOD1, CXCL8, IRF1, and

CXCL10 was found in human gastric biopsies displaying

severe gastritis, when compared to those without gastri-

tis. Interestingly, NOD1, CXCL8, and IRF1 expression

levels were also significantly upregulated in gastric

tumor tissues, when compared to paired nontumor

samples, thus suggesting that a cross-talk between

NOD1 and IFN-c signaling pathways contributes to

H. pylori-induced inflammatory responses, potentially

revealing a novel mechanism whereby virulent H. pylori

strains promote more severe disease [6]. Considering

that H. pylori-related gastritis is characterized by a pre-

dominant T Th1/Th17 responses and that ghrelin has

immunoregulatory properties and inhibits experimental

Th cell-dependent pathology, Paoluzi et al. investigated

the role of ghrelin in H. pylori-induced inflammatory

cytokine production. They found that H. pylori infection

is associated with a mucosal downregulation of ghrelin

which was able to inhibit both IL-12 and IFN-c produc-

tion, thus acting as a negative regulator of Th1

responses [34].

CD25+/Foxp3+ regulatory T cells (Treg) are part of

an integrated system physiologically devoted to regulate

the effector immune responses in the different districts

of the organism, and they play a crucial role in the

maintenance of self-tolerance. Treg are able to suppress

T-cell responses, either via cell contact or by soluble

factors, such as IL-10 and TGF-b. Treg are also able to

suppress antigen-specific lymphocyte and antibody

responses, and their dysfunction leads to severe auto-

immune diseases. An abnormal Treg activation by

microbial antigens may represent a mechanism of

H. pylori evasion from host defense. Treg have been

shown to be activated by H. pylori, both in mice and in

humans, and while limiting the extent of the immuno-

pathology, they contribute to an increase in bacterial

colonization. Gray et al. very elegantly demonstrated in

a mouse model that severe gastritis is due to a failure

of Treg engraftment, that Treg ameliorates gastritis, and

that the proinflammatory response is attributable to

interactions between several cell subsets and cytokines.

IFN-c was important for induction of gastritis. IL-17A

also contributed to gastritis, but to a lesser extent than

IFN-c. TNF-a and IL-17F were also elevated in associa-

tion with disease. H. pylori-specific CD4(+) T cells and

IFN-c were both essential for induction of gastritis due

to H. pylori, however IFN-c production by T cells was

not essential. It is likely that other proinflammatory
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cytokines, such as IL-17F and TNF-a, shown to be

increased in this model, also contribute to the induction

of disease, suggesting that gastritis due to H. pylori is

associated with loss of immunoregulation and alteration

of several cytokines and cell subsets and cannot be

attributed to a single immune pathway [35]. Cook et al.

recently identified some of the homing receptors

involved in directing Tregs to the gastric mucosa. They

demonstrated that expression of CCR6, CXCR1, and

CXCR2 appears to enable Treg migration toward CCL20

and IL-8 in the infected gastric mucosa [36].

A complex and not yet fully understood immune

response to H. pylori occurs in patients concurrently

infected with Mycobacterium tuberculosis or helminths.

Perry et al. screened 176 healthy, adult refugees from

tuberculosis (TB)-endemic countries to evaluate

whether cytokine responses to latent TB infection

(LTBI) are modified in the setting of concurrent

H. pylori and helminth infection. As measured by the

interferon-c release assay, 38 subjects had LTBI, of

which 28 also were H. pylori seropositive and/or hel-

minth infected. Sixteen subjects with concurrent

H. pylori infection had significantly increased levels of

IFN-c, and nine subjects with both H. pylori and hel-

minth infection had significantly increased levels of

IFN-c, IL-2, IL-13, and IL-5. H. pylori is associated with

enhanced IFN-c responses to TB, even in the setting of

concurrent helminth infection. Efficacy of TB vaccines

may vary with the co-existence of these three infec-

tions in the developing world [37].

Vaccines

Despite many studies evaluating new/novel anti-
microbial therapy to treat H. pylori infection, such

treatments continue to produce suboptimal results

mainly because of H. pylori resistance to antimicrobial

agents and patient noncompliance. When you also

consider the cost and potential complications of these

treatments, it is clear that a vaccine to prevent and/or

treat H. pylori infection is needed. The three key

requirements for developing an effective vaccine against

H. pylori are appropriate bacterial antigens, safe and

effective adjuvants, and a route of delivery. During the

past year, a number of studies have been published

advancing our understanding of these critical issues.

Although most vaccine studies utilize urease as the

antigen of choice, investigators continue to evaluate

potential new antigens and mechanisms to stabilize

such antigens. Choudhari et al. [38] focused on CagL, a

protein found in H. pylori strains containing a type IV

secretion system. Not only do they suggest that CagL

may be the ideal H. pylori antigen to incorporate into

an effective H. pylori vaccine, but the authors provide a

road map for ensuring the stability of this antigen when

given as part of a vaccine. Optimal pH and temperature

conditions are also provided.

Significant progress was made over the past year

concerning mucosal adjuvants. Nedrud et al. [39] dem-

onstrated in a very elegant study that CTA1-DD, a

derivative of the cholera toxin, is a not only safe but

very effective mucosal adjuvant when given intrana-

sally. Their study demonstrated significant protection

from live H. pylori challenge in mice. One caveat was

that the protection was not as good as the protection

utilizing cholera toxin as a mucosal adjuvant. However,

the key breakthrough to focus on is the safety profile of

CTA1-DD, which may allow this very powerful adju-

vant to be used in humans.

Chionh et al. [40] also enhanced our understanding

of mucosal adjuvants with a series of experiments using

heat shock proteins (Hsp) as the mucosal adjuvant in

an H. pylori vaccine. When given via the respiratory

route, the Hsp based H. pylori vaccine not only induced

systemic wide and mucosal antibodies, but also resulted

in protective immunity with the gold standard cholera

toxin plus H. pylori lysate vaccine. In addition, the pro-

tection resulting from the Hsp vaccine resulted in

milder postimmunization inflammation. Although very

promising, sterilizing immunity was not achieved. Addi-

tional studies will be needed to confirm the potential

value of this very promising mucosal adjuvant. In addi-

tion to derivatives of cholera toxin, investigators have

been interested in identifying safe nontoxic mutants of

Escherichia coli heat labile toxin which retain their adju-

vant capabilities. Ottsjo et al. [41] evaluated an

H. pylori vaccine using a nontoxic double mutant of

E. coli toxin (R192G/L211A) (dm2T) as the mucosal

adjuvant. An H. pylori vaccine using the dm2T as the

mucosal adjuvant was as effective as the gold standard

H. pylori vaccine containing cholera toxin. These inves-

tigators also demonstrated the potential of employing

sublingual immunization as a new route of mucosal

immunization.

In addition to the work by Ottsjo et al. [41], high-

lighting the potential utility of the sublingual route of

immunization, Zhang et al. [42] have extended the

mucosal immunization field to incorporate the concept

of an edible vaccine. Lactococcus lactis is commonly used

for the production of fermented milk products and is

routinely ingested. A recombinant L. lactis containing

both the H. pylori urease antigen UreB and IL-2, a

known mucosal adjuvant, resulted in a significant

increase in anti-urease antibodies when ingested by

mice. This was also accompanied by a significant drop

in bacterial load following challenge. Although addi-
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tional studies are needed, this approach might result in

an effective, as well as inexpensive, vaccine to prevent

or treat H. pylori.

Altman et al. [43] recently demonstrated that

synthetic glycoconjugates based on delipidated lipopoly-

saccharide (LPS) of H. pylori and containing an

a(1-6)-glucan chain induced broadly cross-reactive

functional antibodies in immunized animals and

provided evidence that dextran-based conjugates might

be of some usefulness in the development of carbohy-

drate-based vaccines against H. pylori.

Two recent publications by Muhsen et al. [44,45]

explore the impact of H. pylori infection on the host

immune response to other oral immunizations such as

the live cholera vaccine or an attenuated Salmonella

typhi vaccine. Using Ty21a, an oral attenuated typhoid

vaccine, these investigators demonstrated that in this

adult study seroconversion was significantly higher

among H. pylori-infected subjects. H. pylori-infected

individuals had more than a 3-fold increased rate of

conversion to the typhoid vaccine. This appears in some

way to be due to the gastritis associated with H. pylori

infection. In fact, evidence of severe corpus gastritis

was associated with a 6-fold increased likelihood of

seroconversion. In contrast, the second study by Muh-

sen et al. [45] evaluated the impact of H. pylori infec-

tion on the immune response to a live oral cholera

vaccine. This study suggested that the gastric inflamma-

tion associated with H. pylori promoted seroconversion

particularly in the older child. When examining chil-

dren aged 6 months to 4 years, the likelihood of vibrio-

cidal antibody seroconversion was quite low. Taken

together, these two reports [44,45] demonstrate that

active H. pylori infection can impact the efficacy of

other vaccines. This appears to be an area where much

more research is needed.

One additional manuscript focusing on the host

immune response to H. pylori infection is worth noting.

Freire de Melo et al. [46] studied 245 children and 140

adults to assess the Th1 immune response to H. pylori

infection. When comparing H. pylori-infected children

to adults, a clear pattern emerged whereby the children

had a weaker Th1 response. Although the density of

H. pylori organisms was the same in children as com-

pared to adults, the mean gastric concentration of IL-1

and TNF was significantly higher in children. However,

IL-2, IL-12, and IFN were significantly lower in chil-

dren. In addition, the Th1 cytokines were noted to

increase to adult levels by 18 years of age.

As we continue to study and evaluate various vac-

cine strategies, a number of laboratories continue to

focus on the mechanisms of protection following suc-

cessful immunization. A study published in 2000 by

Shirai et al. [47] suggested that salivary antibodies are

a critical factor in successfully preventing H. pylori

infection by vaccination. Ng et al. followed up and tried

to confirm this observation by determining whether

immune mediated changes and/or mucin production

were key factors in protection following immunization

[5, 48]. Although they were able to confirm increased

levels of salivary IgA as a result of immunizations, there

was no increase in mucin production or cytokine levels.

Based on this study, the protection mechanism against

H. pylori following immunization does not appear to be

mediated by the cytokines within the salivary glands.

There is much evidence confirming that chronic

H. pylori infection results in the production of T-regula-

tory cells which play a role in its chronicity. Winter

et al. [49] also recently demonstrated that the VacA

and c-glutamyl transferase found in membrane vesicles

may also inhibit T cells from clearing this infection.

The final study regarding the protection mechanism

following H. pylori immunization contributes to a col-

lection of reports demonstrating that promoting either

Th1 or Th17 immunity is sufficient to protect mice from

H. pylori. To the extent that the host response to

H. pylori infection is generally limited due to the

induction of regulatory T cells, there is now consider-

able evidence that the key to inducing protection is to

pre-empt or override regulatory T-cell activity by pro-

moting Th1 and/or Th17 mediated immunity. Indeed,

Ding et al. [50] demonstrated that it was possible to

induce sterilizing immunity in infected mice through

cytokine therapy with IL-12, even in the absence of

immunization. A previous study by Velin et al. [51]

achieved a reduction in bacterial load using a short-

term IL-17 therapy. These findings may be particularly

relevant in the continuing efforts to improve an

H. pylori vaccine for use in humans. While the success

achieved in murine models has not translated well in

clinical trials, the results of Ding et al. indicate that a

significant improvement may be achieved by the

addition of cytokine adjuvants, or the development of

pharmacologic agents able to specifically induce Th1 or

Th17 cells in the absence of toxicity.

Conclusion

H. pylori induces an inflammatory response in the gastric

mucosa characterized by neutrophil, T- and B-cell infil-

tration. Both TLR and NOD molecules play an important

role in host innate defense in H. pylori infection. Inflam-

matory Th1/Th17 responses occur in the stomach of

infected individuals and are associated with severe dis-

eases. Different factors, related to genetics, age, sex, diet,

environment, other concomitant, or previous infections,
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influence the type of host gastric immune responses.

HP0175 is a crucial bacterial factor able to promote Th17

gastric inflammation and represents a link between

H. pylori and gastric cancer. The infected patients usually

fail to clear the infection, although apparently vigorous

innate and adaptive immune responses are mounted.

Altogether, these findings contribute to the understand-

ing of host–pathogen interactions and highlight the need

for an effective vaccine.
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Abstract

Peptic ulcer bleeding and recurrence rate are strongly linked to Helicobacter

pylori infection even if nonsteroidal anti-inflammatory drugs (NSAIDs) play a

relevant role in this setting. Further studies confirm that H. pylori eradication

lowers the risk of recurrent peptic ulcer bleeding. Therefore, a test-and-treat

strategy appears to be mandatory for patients with a history of ulcer bleeding

and NSAIDs and/or aspirin use. Concerning gastroesophageal reflux disease

(GERD), evidence clearly shows that H. pylori status has no effect on symptoms

and treatment. Therefore, H. pylori treatment is not contraindicated in patients

with GERD. The exact role of H. pylori in functional dyspepsia (FD) remains

controversial. Novel possible mechanisms by which H. pylorimay elicit dyspep-

tic symptoms include alterations of gastric motility, as well as endocrine and

acid-secretory abnormalities. Hunger sensations, acid secretion, and gastroin-

testinal motility are regulated by ghrelin, particularly produced by the gastric

enteroendocrine cell compartment. The improvement of symptoms correlates

with enhanced plasma ghrelin levels. Apart from the need for more trials on

this topic, these findings may give insight into the underlying pathophysiology

of FD symptoms. Recent reports suggest that the presence of bacterial DNA in

the oral cavity may be relevant to its transmission. A potential protective role

of H. pylori on inflammatory bowel diseases needs to be better elucidated.

Helicobacter pylori has been the subject of intense inves-

tigation since its culture from a gastric biopsy in 1982.

Declining H. pylori prevalence rates resulted in a

decrease of peptic ulcer bleeding incidence. Moreover,

eradication reduces peptic ulcer recurrence rate. New

studies confirm that H. pylori eradication lowers the risk

of recurrent peptic ulcer bleeding. Guidelines therefore

advocate a test-and-treat strategy for patients with a

history of ulcer bleeding and nonsteroidal anti-inflam-

matory drugs (NSAIDs) and/or aspirin use.

There is mounting evidence that H. pylori status has

no effect on symptoms and treatment efficacy in patients

with gastroesophageal reflux disease (GERD). Some stud-

ies observed an improvement of GERD complaints after

H. pylori eradication, which underlines that H. pylori

treatment is not contraindicated in patients with GERD.

The exact role of H. pylori in functional dyspepsia

(FD) remains controversial. However, there is growing

consensus that H. pylori-positive FD should be assessed

as a separate entity. In these patients, eradication can

be beneficial and appropriate.

At least several studies suggest that H. pylori infec-

tion may also be associated with beneficial effects for

the host [1].

In this article, we will analyze the main data pub-

lished between April 2013 and March 2014 on this

topic including a potential relationship of the bacterium

with oral cavity environment and a possible interfer-

ence with intestinal diseases.

Peptic Ulcer Disease

The relationship between H. pylori infection and peptic

ulcer disease (PUD) and also peptic ulcer bleeding

(PUB) has been extensively studied.

Recently, Boylan et al. conducted a prospective

cohort study of 47,120 men enrolled in the Health Pro-

fessionals Follow-up Study (mean age of 54 years at
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baseline). Authors concluded that in a large prospective

cohort of male health professionals, central and total

obesity were associated with increased risk of peptic

ulcer, and in particular gastric and H. pylori-negative

ulcers [2].

Prahbu and Shivani analyzed 14,036 references con-

cerning PUD, of which 1000 references were kept [3].

Authors concluded that in an area where general prac-

titioners are the first contact for the patients, a substan-

tial reduction or judicious use of NSAIDs helps in

reducing gastroduodenal ulcers. In endoscopically pro-

ven cases of gastroduodenal ulcers, therapy for H. pylori

eradication is mandatory.

Even recent studies therefore confirm that the path-

ogenesis of PUD may be considered as a combination

scenario involving an imbalance between defensive fac-

tors (mucus–bicarbonate layer, prostaglandins, cellular

regeneration, mucosal blood flow) and aggressive fac-

tors (hydrochloric acid, pepsin, ethanol, bile salts,

drugs). In this setting, NSAIDs play an important role

in the pathogenesis as well, as there is a strong associa-

tion between H. pylori infection and gastroduodenal

ulcers [4–7]. Finally, cytokines play an important role

in regulation of the mucosal immune system. Inflam-

mation of gastroduodenal mucosa leads to the release

of IL 1b, IL 2, IL 6, IL 8, and TNF alpha that damages

mucosal tissue. The IL 1b levels are elevated in a subset

of H. pylori cases which causes inhibition of gastric acid

and pepsinogen secretion.

Smolovi�c et al. analyzed the high risk of bleeding in

H. pylori-negative, NSAID-negative ulcers, highlighting

the clinical importance of analysis of the changing

trends of PUD. They concluded that abnormal platelet

function, aspirin use, and antral atrophy were the risk

factors for ulcer bleeding in non-H. pylori, non-NSAID

ulcer disease [8].

Kim et al. examined the proportion of patients with

bleeding ulcers who had H. pylori testing and identified

predictors associated with H. pylori testing. Among

patients hospitalized with bleeding ulcers, less than a

half received H. pylori testing and less than a third

received the more accurate direct testing. Most of the

direct H. pylori testing was biopsy-based with very few

being tested after the index hospitalization. Efforts to

increase H. pylori testing in patients with bleeding

ulcers are needed to improve outcomes [9].

Hojsak et al. recently described an inverse relation-

ship of H. pylori infection and gastroesophageal reflux

disease. Furthermore, it has been hypothesized that an

increased prevalence of allergic diseases could be, at

least partially, explained by the decreased incidence of

H. pylori infection. H. pylori can, to some degree, influ-

ence immunologic response. It has the ability to pro-

mote high pro-inflammatory cytokine expression in

the gastric mucosa shifting immunity toward Th1

response, which could be a plausible explanation for

the downregulated clinical expression of allergies

(including asthma) in patients with H. pylori gastritis

[10].

Functional Dyspepsia

Functional dyspepsia (FD) is currently defined as symp-

toms of epigastric pain, epigastric burning, postprandial

fullness, or early satiation, in the absence of any

organic, systemic, or metabolic disease that is more

likely to explain the symptoms [5]. This chronic, relaps-

ing, and remitting disorder is commonly seen in indi-

viduals from all around the world. Data from a large

population-based study demonstrated no effect on life

expectancy and no differences in the numbers of gas-

trointestinal-related deaths between subjects with or

without dyspepsia [6].

The exact role of H. pylori in FD is still under debate.

Some investigators have argued that if H. pylori gastritis

is considered an organic disease, H. pylori-associated FD

should not be considered as a functional disorder

[11,12].

Possible mechanisms by which H. pylori may elicit

dyspeptic symptoms include alterations of gastric motil-

ity, as well as endocrine and acid-secretory abnormalities

[7]. Hunger sensations, acid secretion, and gastrointesti-

nal motility are regulated by ghrelin, particularly pro-

duced by the gastric enteroendocrine cell compartment

[7]. The improvement of symptoms correlated with

enhanced plasma ghrelin levels. Apart from the need for

more trials on this topic, these findings may give insight

into the underlying pathophysiology of FD symptoms.

Moreover, there is a trend of higher symptom

response by H. pylori eradication treatment in Asian

patients. Hence, particularly in these patients, exclusion

of H. pylori infection is necessary before diagnosing FD.

As in the past, current studies do not always give sup-

port for this statement. Sodhi et al. found no effect of

H. pylori eradication on FD symptoms [13]. In this trial

from India, H. pylori-positive patients suffering from FD

(Rome II criteria) were randomly allocated to triple

therapy (n = 259) or PPI and placebo (n = 260) for

2 weeks. After a 12-month follow-up, no difference in

symptom resolution was found between the triple ther-

apy and placebo group (44 vs 37%, p = .13). It should

be noted that despite the low eradication rate of 70%,

all patients allocated to the triple therapy arm (i.e. even

unsuccessfully treated subjects) were included in the

comparison. This may be a relevant bias influencing

the outcome.
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Helicobacter pylori in the Oral Cavity

Helicobacter pylori has been investigated in the past as a

relevant actor in the pathogenesis of several stomato-

logic diseases such as periodontitis [14], caries [15], hal-

itosis [16], and inflammatory or neoplastic disorders of

oral mucosa [17]. Furthermore, it has been debated

whether an oral localization of this organism could be a

route of transmission, reinfection, or a marker of treat-

ment failure [18].

In the last year, many authors studied the role

played by H. pylori in the oral cavity, underlining the

frequent colonization of this surface and the concor-

dance of the strains populating oral and gastric mucosa.

Cai et al. [19] studied 46 patients positive for gastric H.

pylori infection and found bacterial 16S rDNA by real-

time polymerase chain reaction (RT-PCR) in oral biopsy

samples in 26 cases. Of these 26 cases, 12 patients

(46.1%) were positive for the cagA gene, which was

significantly lower than in the gastric mucosa (80.8%;

p = .010). The homology of the complete sequence

alignment ranged from 74.0% to 92.1% in the oral and

gastric samples. Rom�an-Rom�an et al. [20] reached a

similar result by evaluating H. pylori DNA in saliva by

PCR: H. pylori DNA was found in 24% of the enrolled

patients in saliva and biopsies, in 52.5% in biopsies

only, while in 6.6% it was only found in saliva, so the

authors concluded that saliva could be a possible route

of transmission.

Moreover, two recent studies investigated symbiotic

yeast in the mouth to prove the hypothesis that the

oral cavity is an important reservoir and source of

infection. Saniee et al. [21] used light microscopy and

PCR for primary detection of nonculturable H. pylori in

11 Candida yeasts (six oral and five gastric) and showed

that inside yeast, H. pylori expresses proteins and is via-

ble. These proteins appear to serve as powerful tools to

help H. pylori establish itself in the vacuole of yeast

where it can reach nutrients and proliferate. Further-

more, the same group found evidence of H. pylori genes

in the mother’s vaginal and oral yeasts [22], a discovery

that provides additional clues to the hypothesis of deliv-

ery transmission of H. pylori presented some years ago

[23,24].

The concomitant presence of the organism in several

oral diseases has been reported in various studies, with

discordant results. For example, Salehi et al. [25] deter-

mined and compared the prevalence of H. pylori in gin-

gival crevicular fluid of patients with chronic

periodontitis and healthy subjects using PCR, showing

no statistical significant association between H. pylori

and chronic periodontitis, thus concluding that infec-

tion of the oral cavity, even if it may act as a reservoir

for H. pylori, does not seem to be involved in periodon-

tal disease. On the other hand, Boylan et al. found a

slightly increased risk of H. pylori infection (hazard ratio

HR 1.4), gastric ulcers (HR 1.75), and duodenal ulcers

(HR 1.47) in people affected by chronic periodontal dis-

ease [26], although this event could be explained by

the fact that these patients are often smokers and pres-

ent risk factors for peptic ulcer other than H. pylori.

Finally, we report the observation that caries are more

frequent in H. pylori-positive subjects (73.52%) than in

negative ones (35.21%) [27] and that this bacterium

has been found in association with oral lesions such as

ulcerative/inflammatory lesions, squamous cell carci-

noma, and primary lymphoma [28]. A single report

documented this association with alterations of taste

and olfaction (cacosmia and cacogeusia) [29].

To bring more arguments for an oral reservoir of H.

pylori, adding relevance for treatment, Song and Li

designed an intervention study including mouth rinse

and periodontal treatment. They obtained significantly

higher eradication rates, among those with a positive

oral H. pylori test, in those who received mouth rinse

and/or periodontal treatment in addition to the triple

therapy [30].

Helicobacter pylori: Intestinal
Manifestations

In the literature, data concerning possible intestinal

manifestations of an H. pylori infection are scanty. How-

ever, in the last year, various researchers focussed their

attention on the relationship of H. pylori with inflam-

matory bowel diseases (IBD). All of the studies showed

a low incidence of H. pylori infection in patients with

IBD compared with normal controls. In a study by Jin

et al. [31], the infection rate in patients affected by

ulcerative colitis was 30.5%, significantly lower than

57.0% in the control group. Xiang et al. described a

similar trend in subjects affected by Crohn’s disease,

who were positive at biopsy in 27.1% of cases, much

less than in the control group (47.9%), with no partic-

ular difference in the extension of the disease [32].

Looking more closely, the prevalence of this infection

appears to have declined over the last decade. Indeed

Triantafillidis et al. estimated the prevalence of this

infection at 35.5% in 2002, and 24% in 2012 in the

IBD group [33]. Finally, Hansen et al. [34] investigated

microaerophilic microbiota in the colon of a pediatric

population affected by IBD at the onset, showing that

Campylobacter appears to be surprisingly common

(around 8% of pediatric colonic biopsies), while Helicob-

acter species are relatively rare. It has been hypothe-

sized that H. pylori could exert an immunomodulatory
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action on the intestinal mucosa [35], thus protecting

against IBD but, at the moment, there is only a specu-

lative observation that H. pylori infection has a relative

risk for IBD of 0.43–0.59 [36]. Therefore, in the absence

of strong evidence, the most reasonable explanation is

that this trend could be attributed to previous antibiotic

treatments, very frequent in subjects suffering from

IBD [33].

It is a debated topic whether H. pylori might induce

direct damage on the intestinal mucosa. Kim et al.

reported multiple small bowel ulcerative lesions associ-

ated with H. pylori in an 11-year-old girl without any

systemic disease [37]. Authors justified this event due

to a weak mucosal defense mechanism against the bac-

terium for a structural deformity of the duodenal bulb

caused by a previous gastrotomy. Even though a clear

relationship could not be found, basic research demon-

strated that H. pylori can use its pathogenic action

against colonic cells, when they produce a gastric

mucin (MUC5AC) [38]. Finally, secretory antibodies

can modulate the progress of H. pylori infection, partic-

ularly in the duodenum, as shown by Gorrell et al.:

Knockout mice for polymeric immunoglobulin recep-

tors had a very intense colonization of the duodenum

[39].
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Abstract

Gastric cancer (GC) continues to be an important health threat as the third

leading cause of cancer related death in both sexes worldwide. In a recent

analysis, the mortality trends for the time period from 1980 till 2011 were

significantly downward in all countries, but the declines in the USA, EU and

several other major countries were of low magnitude when compared with

the past. Furthermore, the relative contribution of cardia cancers compared

with noncardia cancers increased among countries with higher GC rates.

With respect to preneoplastic changes of the gastric mucosa, a large popula-

tion-based study suggests that Helicobacter pylori infection and antigastric

parietal cell antibodies-mediated autoimmune response might, for the most

part, be independent and follow distinct pathways rather than causally

related pathways leading to chronic atrophic gastritis. A large prospective,

randomized, open-label Korean trial questioned the role of H. pylori eradica-

tion for the prevention of metachronous lesions after endoscopic resection of

early GC. A review of 1258 Japanese cases undergoing curative endoscopic

submucosa dissection for early GC showed that scheduled follow-up endos-

copy is mandatory for detecting metachronous lesions at an early stage,

where they can be treated by endoscopic resection. Ramucirumab, a vascular

endothelial growth factor receptor-2 antagonist, is the first biological treat-

ment that provides survival benefits to patients with advanced GC in pro-

gress after first-line chemotherapy. The target agent rilotumumab is

currently being evaluated in patients with advanced GC overexpressing the

HGF/c-MET signaling pathway. In the near future, ipilimumab and nivolu-

mab, two immunostimulatory monoclonal antibodies with antineoplastic

effects, might offer new therapeutic options for patients with advanced GC.

In 2014, Helicobacter pylori infection is still one of the

world’s most prevalent infections and continues to rep-

resent the major risk factor for gastric cancer (GC),

which accounts annually for at least 738,000 deaths

[1]. Despite many efforts, an overall survival of more

than 5 years remains poor. During the past year, new

epidemiologic data have been gained concerning GC.

Different prospective and retrospective studies investi-

gated the role of H. pylori eradication for prevention of

metachronous lesions after endoscopic resection of

early GC. For patients with advanced GC, new treat-

ment options for second-line palliative therapy have

emerged. Furthermore, on-going trials are evaluating

the safety and efficacy of new target molecules and

immunotherapies. This review summarizes recent epi-

demiologic aspects and clinical advances in the field of

H. pylori and GC published between April 2013 and

March 2014.

Gastric Cancer: Epidemiologic Aspects

GC remains the third leading cause of death from can-

cer worldwide, following lung and liver cancer [2]. A

declining incidence of GC has been registered over the

past sixty years. However, recent epidemiologic data

show that the incidence of noncardia GC in younger

age groups (<50 years) remains constant or is even on

the rise again in the United States since 1977, whereas
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in Asia the incidence of cardia cancer has increased

over the past decades. In their study, Holster et al. [3]

analyzed the GC incidence trends by age, sex, subsite

and stage in the Netherlands from 1973 to until 2011.

This study included 9093 patients from a population-

based cancer registry. Comparable to the data of the

World Health Organization (WHO), the incidence of

noncardia GC in the Netherlands was declining annu-

ally by 3.5% (95% CI �3.8; �3.3). In contrast to the

US, the incidence in the age group <60 years has

remained stable since 2006 and has shown a tendency

to rise in the age group >74 years. These trends per-

tained to corpus cancers. Possible explanations for the

unfavorable breaks in males <60 and >74 years (that do

not reflect a birth-cohort specific decline in H. pylori

acquisition) are 1, improved life expectancy; 2, a

decrease in cardiovascular causes of death; 3, improved

diagnostic modalities; 4, severely affected life conditions

during adolescence, often with poorer hygiene and thus

increased risk of H. pylori acquisition, as well as poor

nutritional status around World War II. Instead, the

incidence of cardia cancer peaked in 1985 and

decreased subsequently by 2.4% (95% CI: 3.2–1.5) per

year for both sexes and all age groups, except for

females <60 years. This trend may be explained by 1,

increased cigarette smoking (the prevalence of tobacco

smoking in the Netherlands dropped from 60% in 1958

to 25% in 2011, but peaked in the early 70s among

young females; and 2, an increased prevalence of obes-

ity. Another possible explanation is a change in the

classification of adenocarcinomas of the gastroesopha-

geal junction, which may have led to a shift from car-

dia cancer toward distal esophageal cancer [4].

In the EUROCARE-5 retrospective observational

study, De Angelis et al. [5] analyzed cancer survival in

Europe using data from 107 cancer registries for more

than 10 million patients with cancer diagnosed up to

2007 and followed up to 2008. For stomach cancer, a

5-year survival, as calculated from the first dataset, was

poor (25.1%, 95% CI 24.8–25.4). Geographic differ-

ences were important, with the highest survival in

Southern and Central Europe, particularly in Italy, Por-

tugal, Switzerland, Germany, Austria, and Belgium; an

intermediate survival in Northern Europe; and the low-

est survival in Eastern Europe and the UK, and Ireland.

In a post hoc analysis of apparent outliers, the Nether-

lands and Denmark had a significantly lower survival

rate (p < .0001) than the mean for Central and North-

ern Europe, respectively. Survival decreased steeply

with advanced age in all regions. In Southern Europe,

survival of patients aged 15–64 years was higher than

in Central Europe. When analyzing the second data-

base, a 5-year survival increased from 23.3% (95% CI

22.9–23.8) in 1999–2001 to 25.1% (24.6–25.6) in

2005–2007. The proportion of gastric cardia cancers

(with poorer prognosis than distal gastric cancers) ran-

ged from 5 to 40% and exceeded 25% in some coun-

tries with poor survival and low stomach cancer

incidence (Denmark, the Netherlands, and the UK).

To monitor the trends in GC mortality, Ferro et al.

[6] analyzed official data from the WHO online data-

base for GC mortality in 41 European countries and in

21 countries from other areas of the world, for the per-

iod 1980–2011. The mortality trends for the time period

from 1980 to 2011 were significantly downward in all

countries, for both men and women, with an estimated

annual percent change of around �3% for the Euro-

pean Union, major European countries, Japan and

Korea and approximately �2% for North America, and

major Latin American countries. However, there was

still a substantial variation (up to 10-fold) in rates

across countries, and in some of them (i.e. USA, EU

and several other major countries worldwide), the

declines were smaller than in the past—not only in

absolute but also in proportional terms.

The relative contribution of cardia and noncardia

cancers to the overall number of cases showed a wide

variation, with a generally higher proportion of the for-

mer among countries with higher GC rates. This sug-

gests that cardia cancer would be responsible for an

increasingly higher GC burden in the future. Thus, fur-

ther declines in GC mortality rates may require more

intensive efforts for the prevention and control of

H. pylori infection and other risk factors, including

tobacco and diet, as well as exposures associated with

cancer of the cardia, such as reflux disease and obesity.

Moreover, there is still the need for intervention to

improve early diagnosis and management in high risk

countries. Prevention of cardia cancers has become a

priority in several regions.

Apart from H. pylori infection, which is confirmed

and widely accepted as the principal trigger of gastric

carcinogenesis, diet plays an indisputable role in gastric

carcinogenesis as well. High intake of salted, pickled or

smoked foods, as well as dried fish and meat and

refined carbohydrates significantly increase the risk of

developing GC, while fibers, fresh vegetables, and fruit

are inversely associated with GC risk. A recent meta-

analysis, including eight epidemiologic studies, with a

total of 53,729 subjects, confirmed an increased risk of

GC with a “western/unhealthy” diet, rich in starchy

foods, meat, and fats, in respect of a “prudent/healthy”

diet, rich in fruits and vegetables (OR 1.51; 95% CI

1.21–1.89) [7].

Whether autoimmune gastritis is etiologically linked

to H. pylori infection is a matter of discussion. In a large
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population-based study pepsinogen I and II, antibodies

against H. pylori in general, the cytotoxin-associated

gene A protein (CagA) and parietal cells were measured

by ELISA in 9684 subjects aged 50–74 years [8]. Pep-

sinogen I < 70 ng/mL and pepsinogen I/II <3 were

indicative of the presence of chronic atrophic gastritis

(CAG). Antigastric parietal cell antibody (APCA) preva-

lence was examined in the overall population and

according to sex, age, and H. pylori serological status.

APCA prevalence (19.5%) was strongly associated with

CAG, and the association was highest with increasing

severity of CAG. Furthermore, the association between

APCA and CAG was stronger among H. pylori-negative

subjects (OR = 11.3; 95% CI: 7.5–17.1) than among

H. pylori-positive subjects (OR = 2.6; 95% CI: 2.1–3.3).

Interestingly, the association between APCA prevalence

and CAG was much stronger among subjects with a

CagA-negative infection compared with subjects with a

CagA-positive infection. These results suggest that

H. pylori infection and APCA-mediated autoimmune

response might, for the most part, be independent, dis-

tinct pathways, rather than causally related pathways

leading to CAG. Assessment of APCA might be a useful

complement to established markers (such as pepsino-

gens and H. pylori antibodies) in screening for CAG.

Gastric Cancer: Secondary Prevention

Previous studies have reported that H. pylori eradication

after endoscopic resection for early GC may prevent

metachronous GC, while other studies are not in agree-

ment [9,10]. The prevention of metachronous lesions

following endoscopic resection of early GC has been

investigated in three studies published over the last

12 months. In a retrospective study by Bae et al. [11] on

1007 Korean patients who underwent endoscopic resec-

tion for early GC between November 2004 and Decem-

ber 2008, rates of metachronous cancer in the H. pylori-

negative, eradicated, and noneradicated groups were

10.9, 14.7, and 29.7 cases per 1000 person-years, respec-

tively. The median time for metachronous recurrence

was 18 months (range, 7–75 months). There were no

significant differences in the recurrence rate and recur-

rence-free survival between the H. pylori-negative and

eradicated groups, but the recurrence rate was signifi-

cantly higher in the noneradicated than in the H. pylori-

negative and eradicated groups. The hazard ratios in the

noneradicated group compared with the H. pylori-nega-

tive and eradicated groups were 2.5 (p < .01) and 1.9

(p = .02), respectively. On the basis of their results, the

authors concluded that successful H. pylori eradication

may reduce the occurrence of metachronous GC after

endoscopic resection in patients with early GC.

In a prospective, randomized, open-label trial evalu-

ating the effects of H. pylori eradication on the inci-

dence of metachronous carcinoma after endoscopic

resection of early GC, 901 consecutive Korean patients

with H. pylori infection who had been treated with

endoscopic resection for gastric dysplasia or cancer from

April 2005 to February 2011 were randomly assigned

to a PPI-based triple therapy (20 mg omeprazole, 1 g

amoxicillin, and 500 mg clarithromycin twice daily for

1 week) or no therapy [12]. Patients underwent endo-

scopic examination 3, 6, and 12 months after treatment

and then yearly thereafter. During a median follow-up

period of 3 years, 10 patients who received H. pylori

eradication and 17 controls developed metachronous

carcinoma; this difference was not significant (p = .15).

The incidence of metachronous carcinoma between the

two groups did not differ significantly at 1, 2, 3, and

4 years after administration of the therapy. There were

no significant differences in the development of meta-

chronous carcinoma among patients who were positive

(n = 16) or negative (n = 11) for H. pylori infection

(p = .32). Thus, in contrast to the previous retrospective

study, in the prospective trial, eradication of H. pylori

did not reduce the incidence of metachronous gastric

carcinoma after endoscopic resection of gastric tumors.

A multicentre retrospective cohort study from 12

hospitals aimed at elucidating the time at which multi-

ple GCs develop and determining whether scheduled

endoscopic surveillance might control their develop-

ment [13]; 1258 Japanese patients with early GC (EGC)

who underwent endoscopic submucosa dissection

(ESD) with en bloc margin-negative curative resection

from April 1999 to December 2010 were included. Syn-

chronous cancer was classified as concomitant cancer

or missed cancer. Follow-up endoscopy was performed

every 6–12 months. Synchronous or metachronous

multiple cancers were detected in 175 patients (13.9%)

during a mean of 26.8 months. Among the 110 syn-

chronous cancers, 21 were missed at the time of the

initial ESD and the miss rate was associated with the

endoscopist’s inexperience (<500 esophagogastroduode-

noscopy cases). The cumulative incidence of metachro-

nous cancers increased linearly, and the mean annual

incidence rate was 3.5%. Local recurrence was seen in

five cases with an incidence rate of 0.40%. Only four

lesions (0.32%) were detected as massively invading

cancers during the follow-up. The incidence rate did

not differ between patients with or without H. pylori

eradication. Among 385 H. pylori-positive patients, 322

patients (84%) received H. pylori eradication treatment,

while 63 patients (16%) did not. Eradication was suc-

cessful in 263 of 322 (82%) patients. The incidence of

multiple cancers in patients following successful
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H. pylori eradication was not decreased compared with

those who did not receive eradication or in whom erad-

ication had failed. Nineteen percent of synchronous

cancers were not detected in the initial ESD. Thus,

scheduled endoscopic surveillance detects almost all

recurrent lesions at an early stage and should therefore

be recommended.

Novel Aspects in the Treatment of GC

The addition of a monoclonal antibody to the “back-

bone” chemotherapy, a strategy that has been shown

to improve the outcome in patients with different

malignant diseases, has now also been tested in patients

with GC. An international, randomized, double-blind,

placebo-controlled, phase 3 trial (REGARD) was per-

formed to assess whether ramucirumab, a vascular

endothelial growth factor receptor-2 (VEGFR-2) antago-

nist, prolonged survival in patients with advanced GC

[14]. Patients with advanced gastric or gastroesophageal

junction adenocarcinoma and disease progression after

first-line platinum-containing or fluoropyrimidine-con-

taining chemotherapy (n = 355) were randomly

assigned (2 : 1) to receive the best supportive care plus

either 8 mg/kg of ramucirumab (n = 238) or a placebo

(n = 117), intravenously once every 2 weeks. Median

overall survival was 5.2 months (IQR 2.3–9.9) in

patients in the ramucirumab group and 3.8 months

(1.7–7.1) in those in the placebo group (HR 0.776, 95%

CI 0.603–0.998; p = .047). Rates of hypertension were

higher in the ramucirumab group (16%) than in the

placebo group (8%), whereas rates of other adverse

events were mostly similar between groups (94 vs

88%).

In the phase III RAINBOW trial, second-line therapy

with ramucirumab plus paclitaxel compared with paclit-

axel only also significantly improved both progression-

free and overall survival in patients with metastatic gas-

tric or gastroesophageal junction adenocarcinoma who

experienced disease progression while on or within

4 months of standard first-line platinum-based and flu-

oropyrimidine-based combination chemotherapy [15].

Patients (n = 665) were randomly assigned to receive

paclitaxel alone (80 mg/m2 on days 1, 8, 15) or with

ramucirumab (8 mg/kg IV every 2 weeks) in 4-week

cycles indefinitely. Median overall survival for patients

receiving ramucirumab plus paclitaxel was 9.6 months,

compared with 7.4 months for those receiving only

paclitaxel, representing a 19% reduction in risk

(p = .0169) with ramucirumab. Median progression-free

survival was 4.4 months and 2.9 months, respectively,

with a 27% reduction in risk (p < .0001). The objective

response rate associated with the combination was 28%

versus 16% with paclitaxel alone (p = .0001). At

6 months, the progression-free survival rate was 36

versus 17%, and at 9 months 22 versus 10%, respec-

tively. In addition, the disease control rate was much

better with ramucirumab, 80 versus 64%, respectively

(p < .0001). Adverse events of grade ≥3 were somewhat

greater with ramucirumab/paclitaxel, including neutro-

penia (40.7 vs 18.8%), leukopenia (17.4 vs 6.7%),

hypertension (14.1 vs 2.4%), anemia (9.2 vs 10.3%),

fatigue (7.0 vs 4.0%), abdominal pain (5.5 vs 3.3%),

and asthenia (5.5 vs 3.3%). Thus, the REGARD and the

RAINBOW trials clearly demonstrate that ramucirumab

is an effective new option for second-line therapy of

advanced GC.

The epidermal growth factor receptor (EGFR) is the

target of the monoclonal antibody inhibitors cetuximab

and panitumumab, for the treatment of patients with

metastasized colorectal cancer without mutations of the

RAS gene. Unfortunately, the addition of either cetux-

imab or panitumumab to standard platinum-based and

fluoropyrimidine-based combination chemotherapy in

unselected patients with advanced GC did not provide

any additional benefit to standard chemotherapy alone

and cannot be recommended for use in an unselected

population with advanced esophagogastric adenocarci-

noma [16,17].

Future Therapies for Advanced GC

The receptor tyrosine kinase c-MET and its ligand, the

hepatocyte growth factor (HGF), are involved in the reg-

ulation of multiple cellular processes including cell pro-

liferation, invasion and angiogenesis. The HGF/c-MET

signaling pathway is frequently over-expressed in GC

and represents a candidate target for personalized cancer

treatment. Whether or not treatment with the c-MET/

HGF antibody rilotumumab in combination with a stan-

dard chemotherapy (epirubicin, cisplatin and capecita-

bine) significantly improves overall survival in subjects

with unresectable locally advanced or metastatic MET

positive gastric or gastroesophageal junction adenocarci-

noma is being evaluated in a phase 3, multicentre, ran-

domized, double-blind, placebo-controlled study [18].

Recent advances in the understanding of immunol-

ogy and antitumor immune responses have led to the

development of new immunotherapies, including

monoclonal antibodies that inhibit immune checkpoint

pathways. The cytotoxic T-lymphocyte-associated anti-

gen-4 (CTLA-4) and programmed cell death protein-1

(PD-1) pathways are two of several immune checkpoint

pathways that play critical roles in controlling T-cell

immune responses [19]. CTLA-4 and PD-1 are

expressed by T cells. Ipilimumab is a fully human IgG1
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monoclonal antibody that directly modulates the

immune system by preventing CTLA-4 from binding its

ligands. Ipilimumab binds to CTLA-4 and prevents cyto-

toxic T-cell downregulation at early stages of T-cell acti-

vation. In patients with previously treated metastatic

melanoma, ipilimumab therapy can improve survival.

A currently recruiting randomized, open-label, two-arm

phase II trial will evaluate the efficacy of ipilimumab

immediately after first-line chemotherapy also in the

treatment of unresectable or metastatic gastric or gastro-

esophageal junction adenocarcinomas [20]. Nivolumab,

a fully human IgG4 PD-1 immune checkpoint inhibitor,

is also currently being evaluated as single agent or

combined with ipilimumab in patients with GC [21].

Conclusions

The 5-year survival for GC has shown a modest

increase during the last years, but it is still below 30%,

indicating a need for improvements in early diagnosis

and therapy. Recent data question the role of H. pylori

eradication for preventing metachronous lesions after

endoscopic resection of EGC, as the “point of no

return” may be passed. Scheduled endoscopy for

detecting metachronous lesions in an early stage,

where they can be treated by endoscopic resection has

become an established strategy. Antagonizing the VEG-

FR-2 with Ramucirumab proved beneficial in terms of

survival in patients with advanced esophagogastric ade-

nocarcinomas and disease progression after first-line

standard chemotherapy. Novel target therapies and

immunotherapy currently in evaluation may improve

survival of patients with advanced GC in the near

future.
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Abstract

This review summarizes important studies regarding H.pylori therapy pub-

lished from April 2013 to April 2014. The main themes that emerge are asses-

sing the efficacy of standard triple therapy, as well as exploring new first-line

treatments, predominantly optimized triple therapies and non-bismuth quad-

ruple schemes. Regarding newer non-bismuth quadruple regimens, the com-

pliance and tolerance seem to be similar for sequential and concomitant

regimens. Notably, no study yet has demonstrated a clear statistical superior-

ity for either, and a systematic review and meta-analysis may be warranted.

Other studies examined the role of levofloxacin and bismuth based therapies

in H. pylori eradication. The efficacy of bismuth as a second-line after sequen-

tial therapy was particularly noteworthy. Levofloxacin-based therapies also

appear to be useful and versatile as part of different antibiotic combinations

and in first-, second-, and third-line therapies. The emerging problem of qui-

nolone resistance remains a worry. Individualized therapy, based on factors

such as antimicrobial information, resistance data, and CYP2C19 metabolism,

may well be the most notable future trend to emerge this year.

Many interesting articles have been published from all

parts of the world over the last year assessing many

issues around Helicobacter pylori eradication therapy.

The main themes that emerge are assessing the efficacy

of standard triple therapy, as well as exploring new

first-line treatments, mainly optimized triple therapies

and non-bismuth quadruple schemes. More studies

have focussed on second-line and rescue treatments

with novel fluoroquinolones appearing promising in

this regard. There was also considerable progress in

investigating antibiotic resistance rates with more data

emerging from varied parts of the world giving a good

global perspective on the problem of resistance. There

have also been advances in the use of adjunctive ther-

apies, especially probiotic therapies, which were exten-

sively examined and an exploration of the role of

personalized treatments for H. pylori eradication. What

is without dispute is that the eradication of H. pylori

remains a worthwhile goal to alleviate the burden of

disease caused by the complications of this infection,

including dyspepsia, peptic ulcer disease, and gastric

cancer.

Standard First-Line Therapy

Standard triple therapy with a proton-pump inhibitor

(PPI), amoxicillin, and clarithromycin remains the most

commonly prescribed H. pylori eradication regimen. The

evidence from many of the comparison trials with

newer therapy formulations would suggest that efficacy

of this treatment is in decline, but this is not necessarily

a consistent observation. In Japan, over a 10-year time

frame, a divergence was seen whereby the eradication

rates for triple therapy with clarithromycin did fall sig-

nificantly over the time period to 65%, but the eradica-

tion rate for triple therapy, with metronidazole did not

change annually and remained as high as 84% [1].

Another study from Korea showed no decreasing trend

in the H. pylori eradication rate over the past 13 years

and no difference in the eradication rates depending on
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duration of therapy when standard triple therapy with

metronidazole is used, although some decrease was

noted in the rate of eradication when clarithromycin

was prescribed [2]. It is unclear whether intention-to-

treat (ITT) or per-protocol (PP) eradication rates were

used in this study.

A Cochrane systematic review was conducted this

year on what the optimum duration of therapy is for

H. pylori eradication treatment [3]. This review looked at

75 eligible studies and concluded that increasing the

duration of PPI-based triple therapy increases H. pylori

eradication rates and that for therapy with PPI, clarithro-

mycin, and amoxicillin, which remains the most com-

monly used combination, prolonging treatment duration

from 7 to 10 or from 10 to 14 days is associated with a

significantly higher eradication rate, with the optimal

duration of therapy being of at least 14 days. The eradi-

cation rate reported, as first-line therapy, for PPI, amoxi-

cillin, and clarithromycin lasting 14 days was 83.5%; for

PPI, clarithromycin, and metronidazole lasting 14 days,

the rate was 68.6%; and for PPI, amoxicillin, and metro-

nidazole, it was 82%. This was confirmed by another

study from Canada that found 14 days of therapy to be

clearly superior to 7 days (83 vs 64%, respectively) [4].

It is clear that multiple factors influence treatment

success, and one study from Korea this year set out to

address these various factors [5]. They found that age

≥50 years, female gender, BMI <25 kg/m2, amoxicillin,

and/or clarithromycin resistance were associated with

treatment failure by univariate analysis. In addition,

the slow metabolizer genotype of CYP2C19 showed a

higher eradication rate compared with the rapid metab-

olizer (86.8 vs 78.2%, p = .035). However, by multivar-

iate analysis, only clarithromycin resistance was

statistically significant. Such factors have led to an

attempt to explore whether tailored therapy would be

more efficacious. Two studies looked at tailoring ther-

apy to clarithromycin resistance. One study found that

tailoring triple therapy based on clarithromycin suscep-

tibility prior to therapy yielded an overall 96.7% eradi-

cation rate, consisting of 95.5% eradication rates when

clarithromycin was used and 98.4% when metronida-

zole was used (i.e. for clarithromycin-resistant strains)

[6]. In this study, four times daily dosing of PPI and

amoxicillin was used to optimize acid inhibition. The

other study tailored treatment based on the detection

of 23S ribosomal RNA point mutations and found sig-

nificantly higher eradication rates compared with con-

trols [7]. A study from Thailand reported 100% rates of

eradication among rapid CYP2C19 metabolizers when

14-day regimens were used [8].

Another study this year showed that substituting

azithromycin to clarithromycin as part of a standard

triple therapy led to comparable results (75 vs 83%)

which may have some significance in areas of eco-

nomic disadvantage [9]. A small study from Italy using

miocamycin instead of clarithromycin found miocamy-

cin-containing therapy to cure 86% of the infections

[10]. One other study looking at the effect of pretreat-

ment with PPI on eradication rates did not find a ben-

efit [11].

Second- and Third-Line Therapies

In addition to trials focussing on certain specific regi-

mens, there were a number of studies that focussed on

the processes of second- and third-line therapies over

the last year. Regarding second-line therapy, one study

from Japan revealed very high second-line eradication

rates with PPI, amoxicillin, and metronidazole for

1 week after failure of first-line eradication therapy

with a PPI, amoxicillin, and clarithromycin and that the

trend was stable over 5 years with a reported overall

second-line eradication rate of 92.4% [12]. Another

group reported a prospective study of patients with

antibiotic resistance and found excellent eradication

rates of 88.6% in this population when culture-based

selection for second-line therapy was employed [13].

When treatment failure occurred, the interval between

first-line H. pylori eradication treatment and second-line

treatment may be critical to the second-line therapeutic

effect. A Japanese study reported an 88.6% ITT eradica-

tion rate for those treated with PPI, amoxicillin

(1500 mg/day), and metronidazole (500 mg/day) for

1 week within 6 months of initial treatment failure

compared with 68.8% when the second-line therapy

was commenced after more than 180 days [14]. On the

issue of third-line therapy, a multicenter study also

from Japan compared several options for rescue treat-

ment and found triple therapy with PPI, amoxicillin,

and sitafloxacin as the best option with 70% eradica-

tion and only 7.7% resistance [15]. A very comprehen-

sive review article this year suggested that in general

clinical practice, levofloxacin–amoxicillin–PPI given

twice daily, unless regional or new data show high

quinolone resistance, is a good second-line combination

[16]. In one other study, doxycycline was seen to have

no efficacy against H. pylori in a series of 16 patients

with multiresistant strains when used with PPI and

amoxicillin [17].

Non-bismuth Quadruple Sequential and
Concomitant Therapy

There have been several studies again this year examining

sequential and concomitant (non-bismuth quadruple)
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therapy, both in comparison with standard triple therapy

and each other. Sequential therapy consists of 5 days of

PPI therapy plus amoxicillin, followed by a further 5 days

of PPI with two other antibiotics, usually clarithromycin

and metronidazole. By contrast, concomitant therapy

involves maintaining three antibiotics along with the PPI

for the duration of therapy. A very large and comprehen-

sive meta-analysis and systematic review of studies look-

ing at 5666 patients receiving sequential therapy

compared with 7866 receiving other regimens concluded

that the overall eradication rate of sequential therapy was

suboptimal at 84.3% [18]. It was, however, superior to 7-

day triple therapy (risk ratio (RR) 1.21, number needed to

treat (NNT) of 6), and marginally superior to 10-day triple

therapy (RR 1.11, NNT 10), but not superior to 14-day tri-

ple therapy or bismuth-based therapy. Sequential therapy

also cured significantly more patients harboring strains

resistant only to clarithromycin than triple therapy

(p = .0216).

Five randomized trials took place comparing sequen-

tial therapy to standard therapy across three countries.

Although sequential therapy is thought to be especially

useful in overcoming clarithromycin resistance, a study

from China showed that this may be negated when

dual clarithromycin and metronidazole resistance is

present [19]. In this study, there was no significant dif-

ference between the eradication rates achieved with

standard triple therapy (66.4%) and sequential (72.1%)

in either the ITT or the PP analysis. Sequential therapy

achieved significantly higher eradication rates (88.8%;

95% CI: 51.7–88.7) than triple therapy (43.7%; 95%

CI: 19.7–70) in patients harboring strains resistant only

to clarithromycin. However, in patients harboring

strains resistant to clarithromycin and metronidazole,

neither treatment was able to reach an eradication rate

>55%. In Morocco, two randomized studies were per-

formed comparing sequential to standard therapy. In

both, sequential therapy performed impressively against

standard triple, with ITT eradication rates of 65.9% in

the standard triple therapy group and 82.8 in the

sequential therapy group in one, and 94.2% for

sequential and 70% for metronidazole-based triple

therapy and 78% for clarithromycin-based triple in the

other [20,21]. Another two randomized, prospective

studies carried out in India also showed significantly

better eradication rates for sequential therapy [22,23].

One study on patients with all causes of dyspepsia

showed an advantage for sequential therapy with an

ITT eradication rate of 88.2 vs 79.1% for triple [22]. A

second study looking at patients with documented pep-

tic ulcer disease also found sequential therapy superior

although the raw ITT eradication rates were less

impressive (76.0 vs 61.9%) [23]. Three meta-analyses

examining the efficacy of sequential versus standard tri-

ple therapy in Asia were also published this year, all of

which favored sequential therapy. One included all

studies with Asian adults and reported a pooled RR of

1.1 for eradication with sequential therapy over stan-

dard triple with an NNT of 14 [24]. In a second meta-

analysis limited to nine studies conducted in Asia, the

odds ratio (OR) for eradication of H. pylori with sequen-

tial therapy over standard triple was 1.8 [25]. A further

meta-analysis of Korean studies only also favored of

sequential therapy with an OR of 1.8 [26].

Concomitant therapy was evaluated in one article

published this year from an area of high antibiotic resis-

tance and found to have an ITT eradication rate in

first-line therapy of 91.5 and 60.6% as second therapy

[27]. Again, however, this does not seem to be able to

overcome the hurdle of dual resistance with multivari-

ate analysis, showing that dual resistance was the only

independent significant predictor of treatment failure,

although 55% of dual resistant strains were eradicated

[27].

Hybrid therapy is an attempt to combine the princi-

ple of the induction phase of sequential therapy as a

Table 1 Head-to-head studies comparing various formulations of four-drug non-bismuth-based therapy

Author Country Study design N

Eradication for

hybrid (%)

Eradication for

sequential (%)

Eradication for

concomitant (%)

Statistically significant

differences?

Molina-Infante et al. [28] Spain RCT 343 90 n/a 91.7 No

McNicholl et al. [29] Spain RCT 338 n/a 81 87 No

Lim et al. [30] Korea Randomized, pilot 164 n/a 14 days 75.6 80.8 No

Sardarian et al. [31] Iran RCT 420 89.5 76.7 n/a Yes

De Francesco et al. [32] Italy Randomized 82.7 90 5 days 78.1

14 days 86.3

No

Zullo et al. [33] Italy Randomized, pilot 270 80 91.1 85.5 No

RCT, randomized controlled trial.

Eradications are on intention-to-treat analysis.

© 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 38–4540

Treatment of H. pylori Infection 2014 O’Connor et al.



means of overcoming resistance with the benefits of

the four drugs of the concomitant therapy. It involves

using PPI and amoxicillin for 14 days, while clarithro-

mycin and metronidazole or an equivalent is added for

the final 7 days. In a large Spanish study this year, it

gave results equivalent to concomitant therapy with

ITT eradication rates of 90% for hybrid compared with

91.7% for concomitant [28]. However, significantly

more patients were compliant with hybrid therapy

(98.8%) than concomitant therapy (95.2%). Conceiv-

ably, there may also be a cost-benefit by reducing the

number of drugs required. This was just one of six

head-to-head randomized studies that compared the

various forms of non-bismuth four-drug therapy [28–

33]. These are summarized in Table 1. In only one case

was a statistically significant difference observed, favor-

ing hybrid over sequential therapy [31]. The largest

effect in favor of concomitant therapy was noted in the

largest study, a Spanish trial, and in a multivariate

analysis undertaken as part of this: Concomitant treat-

ment showed an OR of 1.5 toward better eradication

rate which was of borderline significance [29].

Levofloxacin and Other Fluoroquinolones

The role of fluoroquinolones as first-, second-, and

third-line therapies has also been examined in depth

this year. Two meta-analyses were published on the

use of levofloxacin as first-line therapy. Both found

levofloxacin-based therapy to be roughly equivalent in

efficacy to standard triple therapy. The first analysis of

seven trials found a crude eradication rate of 79% for

levofloxacin-based therapy versus 81.4% for standard

triple without any significant difference between the

two regimens (risk ratio 0.97; 95% CI; 0.93, 1.02)

[34]. The second, larger meta-analysis of nine trials

had broadly similar findings with 80.2% eradication

rate for levofloxacin-based therapy versus 77.4% for

standard triple [35]. However, this group performed

subgroup analysis and identified that the standard tri-

ple regimen was statistically superior to a 7-day levo-

floxacin-based scheme in Asia, but levofloxacin-based

triple therapy was superior in European countries. A

further small study from Venezuela, where clarithro-

mycin resistance is high, reported 67% eradication

with clarithromycin-based therapy for 10 days com-

pared with 95% for levofloxacin-based triple therapy

[36].

As a second-line therapy, levofloxacin has been

shown in the past to have considerable merit. In a trial

on treatment failures post-non-bismuth-based sequen-

tial or concomitant therapy, levofloxacin-based triple

therapy for 10 days led to a 74% eradication rate with

only 6% reporting side effects, which were all mild

[37]. Another study suggested that when used as triple

therapy in second line, 14 days of therapy were more

effective than 10, with ITT eradication rates of 86 and

68%, respectively, found in patients who had failed

standard first-line triple therapy [38]. A further study,

from Turkey, looked at the utility of levofloxacin as a

second-line therapy when given in a sequential or con-

comitant regime [39]. This study found ITT cure rates

of 82.2% for levofloxacin sequential therapy as second-

line and 90.6% for a levofloxacin concomitant regimen.

In a Korean second-line study, levofloxacin-based triple

therapy was less effective than quadruple therapy when

both were given over 7 days, 67.9 vs 84.2% [40]. As a

third-line agent, the newer fluoroquinolone agent sita-

floxacin, which has lower minimum inhibitory concen-

tration for H. pylori, was seen to be effective in a study

from Japan [41]. In this study, patients who had failed

to achieve eradication after both clarithromycin and

metronidazole-based triple therapy were given sitaflox-

acin along with PPI and either amoxicillin or metroni-

dazole for one and 2 weeks, and in all four regimens

were found to achieve ITT eradication rates of 84.1%

for 1 week and 88.9% for 2 weeks with amoxicillin,

and of 90.9% for 1 week and 87.2% for 2 weeks with

metronidazole.

Bismuth-Based Therapies

Bismuth, like the fluoroquinolones, is a versatile anti-

H. pylori agent that appears to have benefits as a first-

line and rescue therapy. In one large study from China,

patients were randomized to receive sequential or bis-

muth-based quadruple therapy with a crossover design

built-in for treatment failures [42]. As first-line agents,

similar ITT eradication rates were found: 89.4% for

sequential and 92.7% for bismuth-based therapy. One

hundred percent success was noted for both treatments

in the crossover arms for treatment failures, giving an

impressive cumulative eradication rate of 100% for two

lines of therapy. Interestingly, the overall incidence of

adverse events was significantly higher in the bismuth-

based arm (16.7 vs 8.1%). Two other studies were pub-

lished from Turkey looking at bismuth as a first-line

agent. The first found an eradication rate of 90.7%

when bismuth was used with PPI, amoxicillin, and clar-

ithromycin [43]. The second study looked at the use of

ranitidine bismuth citrate as an alternative to PPI and

found it to be as effective, but in this case, eradication

rates were poor in both arms (65.1% for ranitidine bis-

muth citrate users and 63.6% for PPI users) [44]. Two

further studies looked at the role of bismuth in second-

line therapy. A large study from China on 424 patients
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who had failed a variety of first-line agents looked at

the efficacy of bismuth when given as a quadruple

therapy along with lansoprazole as PPI and either tetra-

cycline or amoxicillin with metronidazole or furazoli-

done [45]. This study showed ITT eradication rates of

87.9–95.2% for all combinations with the best outcome

being for lansoprazole, bismuth, amoxicillin, and fura-

zolidone. Side effects were frequent and occurred in

33.6% of subjects but significantly more frequently in

those taking metronidazole. A smaller study from Tai-

wan limited to those who had failed sequential therapy

again, showed impressive second-line outcomes for bis-

muth in this cohort, with 23 of 24 (95.8%) achieving

eradication [46]. As a third-line agent, bismuth also

may be useful. In one multicenter study from Spain

published recently, an eradication rate of 65% was

observed for third-line bismuth-based quadruple ther-

apy when standard therapy with clarithromycin and

levofloxacin had failed [47].

Probiotics

Studies on the role of probiotics as an adjunct to

H. pylori eradication treatment have again been some-

what equivocal this year. The most frequently studied

agents have been Lactobacillus sp. strains. In one study

where 70 na€ıve patients were treated, Lactobacillus reu-

teri increased eradication rate by 8.6% and reduced the

reported side effects when compared with placebo-sup-

plemented triple therapy [48]. A meta-analysis of nine

studies on probiotic use as an adjunct to triple therapy

found that when specific Lactobacillus strains were

used, eradication rates raised significantly by 17%, but

when multistrain probiotics were used, eradication rates

enhanced by only 2.8% [49]. This also was reflected in

two other trials from Iran and Brazil where multistrain

probiotics as adjunct therapy failed to show a benefit

for eradication [50,51]. Another study examined the

role of L. reuteri without antibiotic therapy, finding a

cure rate of 13.6% (3/22) when it was used with PPI

[52]. Bifidobacterium infantis has also been proposed as

having anti-H. pylori activity, and in a study this year

from Asia, it was observed that adding it to standard tri-

ple therapy increased the cure rate from 68.9% to

83%, and when pretreatment with 2 weeks of B. infan-

tis was given as well, the success rate of eradication

increased to 90.5% [53].

Resistance

There were many studies on H. pylori resistance levels

in the last year. These studies on resistance over the

last year are summarized in Table 2 [54–62]. One of

the most significant of these was a systematic review of

studies on resistance in Latin American countries [54].

This found that antibiotic resistance rates varied signifi-

cantly by drug and by country, but not by year of sam-

ple collection [54]. This was corroborated by a Brazilian

study [56]. However, it was in contrast to other studies

from outside the Latin America region that showed ris-

ing resistance rates to certain antibiotics over time,

especially with regard to levofloxacin resistance [55,57–

60]. Regarding secondary resistance, a large German

study of over 5000 strains found this to be also a major

problem, especially with reference to fluoroquinolones.

In this study, from 2006 onward, a steady annual

increase was noted in the level of levofloxacin/cipro-

floxacin, and triple resistance (quinolone, clarithromy-

cin, and metronidazole) was noted, peaking in 2011

with 29.1% for fluoroquinolone resistance and 18.6%

for triple resistance. Patients who had undergone previ-

ous unsuccessful eradication attempts were far more

likely to be both quinolone resistant and triple resistant

than those who had not [63].

Table 2 Primary antibiotic resistance rates to Helicobacter pylori infection

Author Region

Amoxycillin

(%)

Clarithromycin

(%)

Metronidazole

(%)

Rifabutin

(%)

Furazolidone

(%)

Tetracycline

(%)

Fluoroquinolone

(%)

Camargo et al. [54] Latin America 4 12 53 NR 3 6 (Various) 15

Hsiang et al. [55] New Zealand NR 16.4 49.3 NR NR 0 (Moxifloxacin) 9.5

Suzuki et al. [56] Brazil NR 2.4 NR NR NR NR NR

An et al. [57] Korea 2.1 16.0 56.3 NR NR 0 (Levofloxacin) 22.3

Vekens et al. [58] Belgium 0.8 13.3 26.1 NR NR NR (Ciprofloxacin) 23.8

Selgrad et al. [59] Germany 0 7.5 32.5 <5 NR <5 (Levofloxacin) 11.7

O’Connor et al. [60] Ireland NR NR NR 0 NR 0 (Levofloxacin) 11.7

Su et al. [61] China 0.1 21.5 95.4 NR 0.1 NR (Levofloxacin) 20.6

Lee et al. [62] Korea 14.9 23.7 NR NR NR NR (Levofloxacin &

Moxifloxacin) 28.4
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Conclusion

There have been a many and varied number of studies

pertaining to H. pylori eradication treatment in the pub-

lished literature over the last 12 months, often with

conflicting outcomes. There is a curious dichotomy

between the published cure rates for standard triple

therapy in studies where the assessment of this is the

primary outcome (in which remain acceptable in quite

a few settings) and those where newer regimens are

compared.

Regarding newer non-bismuth quadruple regimens,

the compliance and tolerance seem to be similar for

sequential and concomitant regimens. Notably, no

study yet has demonstrated a clear statistical superiority

for either, and a systematic review and meta-analysis

may be warranted. Further research is also warranted

with regard to the hybrid therapy and the miscella-

neous therapy, which combine elements of the sequen-

tial and concomitant therapies.

Bismuth, where available, remains a viable option,

particularly in second-line treatment, and yielded

impressive results in trials this year. The efficacy of bis-

muth as a second-line after sequential therapy was par-

ticularly noteworthy. Levofloxacin-based therapies also

appear to be useful and versatile as part of different

antibiotic combinations and in first-, second-, and

third-line therapies. The emerging problem of quino-

lone resistance remains a worry, however, but there is

some optimism that newer generation quinolones,

especially sitafloxacin, may partially overcome this

issue. Individualized therapy, based on factors such as

antimicrobial information, resistance data, and

CYP2C19 metabolism, may well be the most notable

future trend to emerge this year. In some geographic

areas, recurrence of H. pylori infection is more common

than had previously been thought and this, coupled

with the poor rates of adherence to testing to ensure

eradication has been achieved, is a cause of concern. A

different paradigm may become necessary for the man-

agement of H. pylori infection in the developing world.
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Abstract

This review concerns important pediatric studies published from April 2013

to March 2014. New data on pathogenesis have demonstrated that Th1 type

cytokine secretion at the gastric level is less intense in children compared

with adults. They have also shown that the most significant risk factor for

Helicobacter pylori infection is the parents’ origin and frequency of childcare in

settings with a high prevalence of infection. A new hypothesis on the positive

relationship between childhood H. pylori infection and the risk of gastric can-

cer in adults has been suggested which calls for an implementation of pre-

ventive programs to reduce the burden of childhood H. pylori infection in

endemic areas. Several studies have investigated the role of H. pylori infection

in iron-deficiency anemia, and results support the role of the bacterium in

this condition. Antibiotic resistance is an area of intense research with data

confirming an increase in antibiotic resistance, and the effect of CYP2C19

genetic polymorphism on proton-pump inhibitor metabolism should be fur-

ther investigated as cure rates are lower in extensive metabolizers. Studies

confirmed that probiotic supplementation may have beneficial effects on

eradication and therapy-related side effects, particularly diarrhea in children.

Pathophysiology

In numerous studies, the influence of Helicobacter pylori

virulence on the development of various diseases has

been studied. Alvarez et al. [1,2] studied methylation of

some genes predisposing to gastric cancer. They observed

that THBS1 and GATA-4 were methylated already in the

early stage of infection and are downregulated. HIC-1

demonstrated the lowest level of methylation and there-

fore, the main mechanism of downregulation has to be

different. On the other hand, methylation of promotor

regions of MGMT and MLH 1 depended on the duration

of the infection. Nodular gastritis was very frequently

associated with H. pylori infection in childhood.

Nodular gastritis associated with H. pylori infection

can commonly occur in childhood and is regarded as

benign with no clinical significance. Yang et al. [3] ana-

lyzed gastric mucosa-associated lymphoid tissue (MALT)

to clarify the significance of nodular gastritis in 80

H. pylori-infected children; histopathologic grading of

MALT and immunohistochemistry were evaluated by

CD3, CD20, cytokeratin, and Ki-67. On endoscopy,

severe nodular gastritis was observed in 47% of the

cases and mild gastritis in 34%; gastritis was absent in

19%. Density of H. pylori and lymphocyte infiltration

differed among the 3 groups (p = .022 and .025, respec-

tively) and histologic grading for gastric lymphoid infil-

trates was compatible, with grade 1 in 59%, grade 2 in

26%, grade 3 in 9%, and grade 4–5 in 5%. The degree

of nodular gastritis, density of H. pylori, neutrophil activ-

ity, and gastritis score in the antrum varied with MALT

grades (p = .003, p = .042, p = .028, and p = .006,

respectively). This study suggests that nodular gastritis

may present as a significant gastric manifestation and

that thorough histologic investigation may be useful in

the evaluation of gastric MALT in children infected with

H. pylori as it manifests itself as severe nodular gastritis.

Freire de Melo et al. [4] studied the expression of

the response in the H. pylori-infected gastritis mucosa of

children. The study included 245 children (142 H. pylori

negative and 103 H. pylori positive) and 140 adults (40

H. pylori negative and 100 H. pylori positive). The gas-

tric concentrations of cytokines representative of innate

and Th1 responses were higher in the H. pylori positive

children and adults than in those who were H. pylori

negative. The gastric concentrations of IL-1a and TNF-a
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were significantly higher, while those of IL-2, IL-12p70

and IFN-c were lower in the H. pylori-infected children

as compared to the H. pylori-infected adults. This con-

firms previously published studies which also showed

that Th1 type cytokine secretion at the gastric level is

less intense in children compared with adults [5]. How-

ever, the sharp drop in secretion of TNF-a and IL-1b
when considering the cutoff of 18 years of age suggests

a bias perhaps due to inclusion criteria [6].

Epidemiology, Transmission, and
Reinfection

Overall, we have witnessed a decrease in the preva-

lence of H. pylori infection over the last decade and

H. pylori infection prevalence in children all over the

world is diverse and dependent on many factors. Lower

prevalence rates are reported in communities with

higher socioeconomic status and generally better envi-

ronmental conditions, while the highest percentage of

infected children is observed in developing countries.

Among the H. pylori risk factors, the ones most often

found are poor socioeconomic and hygiene conditions

as well as a high density of people in the household.

Porras et al. [7] cited among the risk factors, three or

more children in the family as well as the lack of cur-

rent water and plumbing. Improvement of these condi-

tions leads to a decrease in the H. pylori infection rate

[8,9].

Mana et al. [10] estimated the prevalence and risk

factors for H. pylori infection in 516 children and young

adults in Belgium using the 13C-urea breath test (UBT).

They found a prevalence of H. pylori infection of 11%,

ranging from 3.2% in children with Belgian parents to

60% in children born of foreign parents in high preva-

lence countries, concluding that the most significant

risk factor found in this study was geographical origin.

Bastos et al. [11] confirmed in a meta-analysis a

moderate positive association with frequency of child-

care as a risk factor for H. pylori infection, especially in

settings with a high prevalence of infection. In other

studies, the role of transmission of infection from adults

to children was emphasized. Urita et al. [12] studied

transmission of H. pylori in children in a Japanese rural

town. They demonstrated that not only mother-to-child

transmission but also grandmother-to-child transmis-

sion is an important mechanism for the spread of

H. pylori in a three-generation household. In contrast,

having an infected father or grandfather was not an

independent predictor for children’s infection. In other

studies, it was noted that after eradication, a first-year

relapse is likely to be a recurrence of the previous

infection, while later on it is probably a reinfection

with a new strain [13]. Mendoza et al. [14] directed

their attention to a frequent occurrence of cagA-positive

strains. A total of 37.9% of school children had an

active or past H. pylori infection; of them 73.8% were

carrying a cagA-positive strain. School children with

iron deficiency and a small height for their age had a

higher risk of H. pylori infection. The odds ratio (OR)

for active or past infection was 2.30 (95% CI 1.01–

5.23) compared with school children with normal iron

status and height or with normal iron status but small

height for their age [11]. In the studies of Vanderpas

et al. [15], the reinfection rate after eradication during

5 years was 48.6%, while a new infection during

10 years in previously negative people was 38.7%. The

risk of infection was fourfold greater in children of

non-European origin (p < .001). Infection with H. pylori

either in children or in adults is a risk factor for gastric

cancer. Ghasemi-Kebria et al. [16] studied 194 children

(1–15 years old) enrolled in two different areas in the

Golestan province for the incidence of gastric cancer.

They found that the prevalence of H. pylori infection

was significantly higher in the high-risk area for stom-

ach cancer than in the low-risk area (p = .004) and that

the H. pylori (p = .03) and CagA (p = .04) seropositivi-

ties were significantly lower in children less than

5 years old than in the others. The authors concluded

that there is a positive relationship between childhood

H. pylori infection and the risk of gastric cancer and

they called for an implementation of preventive pro-

grams to reduce the burden of childhood H. pylori

infection and gastric cancer in that area.

Finally, Hirsch et al. [17] detected H. pylori DNA by

PCR in plaque and root canal samples, and cultured

H. pylori from two root canals, suggesting that these

sites may be a reservoir for H. pylori and serve as a

potential source of transmission.

Clinical Presentation

Gastrointestinal Manifestations

Generally speaking, only a small proportion of H. pylori-

infected children develop symptoms and clinically rele-

vant gastrointestinal disease. Symptoms of H. pylori-

related peptic ulcer disease are nonspecific and may

include epigastric pain especially after meals, night-time

waking, unexplained nausea and/or vomiting, anorexia,

hematemesis, and iron-deficiency anemia. A study on

patients aged 5–15 years showed that recurrent abdomi-

nal pain was significantly associated with H. pylori infec-

tion (p = .023) [18]. However, this finding might be

biased by the high prevalence of H. pylori infection in

Egyptian children (50%) and therefore may not be
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applicable to other settings; as a result, the current rec-

ommendation is not to screen children with recurrent

abdominal pain for H. pylori infection although upper

abdominal pain in a hospital-based setting might be

associated with H. pylori infection [19].

In an earlier study, Dore et al. [20] found that nau-

sea or vomiting and diarrhea were significantly associ-

ated with H. pylori infection (OR 2.2 and 2.1,

respectively), but not with abdominal pain or heart-

burn. Parzezcka et al. [21] studied the prevalence of

dupA (duodenal ulcer-promoting gene) gene in 88 chil-

dren with dyspeptic symptoms and confirmed H. pylori

infection: the presence of dupA gene was found in 20

patients (22.7%), but there was no clinical correlation

with the duodenal ulcer disease [22].

Extraintestinal Manifestations

Helicobacter pylori infection is not only responsible for

gastrointestinal manifestations as it also plays a poten-

tial pathogenic role in several extraintestinal diseases.

Zakry et al. [23] analyzed the occurrence of diseases of

the thyroid gland in 60 children and youngsters with

type 1 diabetes. The association between H. pylori infec-

tion and type 1 diabetes mellitus was revealed in this

study. The patients with diabetes mellitus had signifi-

cantly higher levels of H. pylori IgG, TSH, and-TPO, and

anti-Tg and significantly lower levels of T3 and T4 com-

pared with the control group.

Iron-Deficiency Anemia

Harris et al. [24] studied the link between H. pylori-

associated hypochlorhydria and iron deficiency in 123

children. Blood, gastric juice, and gastric biopsies were

taken, respectively, for hematologic analyses, pH assess-

ment and H. pylori determination, and duodenal biop-

sies for exclusion of celiac disease. They found that low

serum iron in H. pylori-infected children (but not in

noninfected children) is associated with hypochlorhy-

dria, indicating a direct role of H. pylori infection in the

etiology of iron deficiency. Soundaravally et al. [25]

evaluated the pro-oxidant status and ferritin levels in

H. pylori-infected and noninfected school children.

Serum levels of protein carbonyls, malondialdehyde,

ferritin, total protein, and albumin were evaluated and

compared among study groups. The authors found that

in H. pylori-infected children, serum MDA,and protein

carbonyls were significantly increased, and ferritin lev-

els were significantly decreased compared with the con-

trols; this supports the hypothesis that an increased and

prolonged level of oxidative stress may enhance protein

degradation in children.

Queiroz et al. [26] studied the mechanism leading

to those changes. Higher IL-1b and TNF-a gastric con-

centrations were observed in H. pylori positive than in

negative children. Multiple linear regression models

revealed gastric IL-1b, but not TNF-a, as a significant

predictor of low ferritin and hemoglobin concentra-

tions. The authors concluded that high gastric levels of

IL-1b could be the link between H. pylori infection and

iron deficiency or iron-deficiency anemia in children.

Hepcidin, a key regulator of iron homeostasis,

increases when inflammation and infections occur. It

plays a critical role in macrophage iron retention,

which underlies anemia caused by inflammation/infec-

tion. Ozkasap et al. [27] in their prospective study

examined prohepcidin (hepcidin’s precursor) in iron

deficiency and iron-deficiency anemia in H. pylori-

infected children. The pretreatment prohepcidin levels

were significantly higher in children with iron-defi-

ciency anemia and H. pylori infection compared with

the control group. The authors concluded that

increased serum prohepcidin might indicate the role of

inflammation in the etiology of anemia concurrent with

H. pylori infection. Azab et al. [28] compared the serum

hepcidin level and the response to oral iron therapy in

60 children with iron-deficiency anemia. Serum hepci-

din was significantly lower in H. pylori noninfected

children (p < .01) and significantly higher in H. pylori-

infected children with iron-deficiency anemia. Hepcidin

increased significantly in noninfected children after

3 months of oral iron therapy. A negative correlation

was demonstrated between hepcidin and serum ferritin,

Hb, iron, and transferrin in H. pylori-infected children

with iron-deficiency anemia. The serum hepcidin level

was associated with a diminished response to the oral

iron therapy in children with iron-deficiency anemia

and H. pylori infection.

U�gras� et al. [29] directed their attention to a frequent

intestine parasite infestation in children with H. pylori

infection. In this study, among children living in low

socioeconomic conditions, 5.7% of them had Blastocytosis

hominis and 2 (1.9%) had Lamblia intestinalis. The

co-existence of H. pylori infection and intestinal parasites

has a negative effect on thriving and iron status in a

growing child.

Recently, guidelines on H. pylori infection in chil-

dren recommend that children with refractory IDA

should be tested for H. pylori infection [30].

Asthma and Helicobacter pylori Infection

Wang et al. [31] analyzed the association between

asthma and H. pylori infection. In the presented meta-

analysis, pooled OR for all included studies was 0.81
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(95% Cl; 0.72–0.91) in children and 0.81 (95% Cl;

0.71–1.08) in adults. The authors found a weak evi-

dence for an inverse association between asthma and

H. pylori infection both in children and in adults, To the

contrary, Karimi et al. [32] in a cross-sectional study

compared the prevalence of H. pylori infection in 98

asthmatic and 98 healthy children. Urea breath test was

positive in 18 asthmatic and 23 healthy subjects

(p = .38), thus concluding that H. pylori infection plays

no role in asthma.

Growth Retardation

Controversy exists concerning the relationship of

H. pylori infection and growth retardation in children.

However, in poor resource settings where malnutrition,

parasitic/enteropathogen, and H. pylori infection co-

exist in young children, H. pylori might play a potential

role. The gastrointestinal hormone ghrelin regulates

food intake in humans and a decreased appetite in

H. pylori-infected children has been related to low-

plasma ghrelin levels, which returned to normal after

H. pylori eradication. Deng et al. [33] evaluated plasma

and gastric ghrelin and body mass index (BMI) before

and after H. pylori eradication in 50 children. The

authors found that plasma and tissue ghrelin levels sig-

nificantly increased after successful eradication,

although the BMI in the two groups did not differ sig-

nificantly.

There is currently insufficient evidence and no new

data in 2013 regarding the causative association

between H. pylori infection and otitis media, upper

respiratory tract infections, periodontal disease, food

allergy, sudden infant death syndrome, idiopathic

thrombocytopenic purpura, and short stature [30].

Diagnosis

Pourakbari et al. [34] conducted a study to investigate

and compare the suitability of rapid urease test, serol-

ogy, histopathology, and stool antigen tests with poly-

merase chain reaction (PCR) for detection of H. pylori

and to correlate the diagnostic methods with PCR. The

authors demonstrated that the rapid urease test and

histopathology were as accurate as polymerase chain

reaction (PCR) on biopsies and the stool antigen test.

Seo et al. [35] showed in their studies that the urease

test might be a more accurate diagnostic modality when

performed on three or more biopsy samples in children.

Pacheco et al. [36] studied the accuracy of reduced-

dose 13C-urea breath test (UBT) (25 mg of 13C-urea

diluted in 100 mL of apple juice) and early sampling

(after 10 and 20 min from baseline) of exhaled breath

test for the detection of H. pylori infection in children

and adolescents. They demonstrated that low-dose 13C-

urea with early sampling was accurate for diagnosing

H. pylori infection. In another study, they showed that

the positivity rate of the urease test using antral biopsy

specimens increased with increasing age and had a high

concordance with both the density of bacteria and the

severity of gastritis [37]. The Enterotest has been vali-

dated as a noninvasive procedure to obtain H. pylori

from gastric samples, with a variable diagnostic efficacy

of culture and/or PCR ranging from 37% to 97%. Ar-

boleda et al. [38] used the noninvasive Enterotest

detection of various genotypes of cagA and vacA and

compared it to the UBT. According to the authors the

Enterotest may be used for detection of virulent strains

of H. pylori in asymptomatic children residing in high-

risk areas for gastric cancer in adults. The results of this

test may be used for decision-making on eradication.

Treatment for Helicobacter pylori Infection

In some articles, the results of 10 day sequential ther-

apy and standard triple therapy were assessed [39–41].

Huang et al. [39] compared the results of H. pylori

sequential therapy, and 7-day or 10-day standard triple

therapy comprising omeprazole, amoxicillin, and clari-

thromycin. The authors demonstrated that the 10-day

sequential therapy was significantly more effective

than the standard 7-day or 10-day triple therapy in

eradicating H. pylori infection. According to Giorgio

et al. [42], the reason for triple therapy eradication

failure was the resistance to clarithromycin. Xiong

et al. [43] detected the clarithromycin-resistant

H. pylori by performing PCR on stool samples from

children. According to the authors, this method is reli-

able, rapid, noninvasive and should be recommended.

Seo et al. [44] had studied antibiotic resistance to

H. pylori in children for 20 years in Jinju, South Korea.

The resistance rate to erythromycin increased signifi-

cantly from 13.8% in 1990–1994 to 33.3% in 2005–

2009 (p = .032). Clarithromycin resistance increased

from 6.9 to 18.2% and metronidazole resistance

decreased from 32.8 to 27.3%. A recent systematic

review addressed the problem of H. pylori resistance to

antibiotics and demonstrated high H. pylori resistance

to first-line antibiotics in Latin American countries; in

comparison with adults, higher prevalences were

observed in the three studies on children concerning

resistance to clarithromycin (ranging from 19 to 27%)

and dual resistance to clarithromycin and metronida-

zole (18%), whereas lower prevalences were reported

for metronidazole (ranging from 13 to 78%), tetracy-

cline (0%), and furazolidone (0%) [45].
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Settin et al. investigated the effect of CYP2C19

genetic polymorphism on the cure rate of children who

received proton-pump inhibitor-based triple therapy;

100 children with H. pylori-positive gastritis were

included, and the authors were able to show that the

cure rate was higher among both the groups of hetero-

zygote extensive and poor metabolizers compared with

the homozygote extensive metabolizers (OR = 2.15,

p > .05) concluding that there is a need for a therapy

augmentation or modification for the homozygote

extensive metabolizers [46].

Probiotics

Wang and Huang [47] investigated Lactobacillus acidophi-

lus and Bifidobacterium bifidum supplementation to triple

therapy for H. pylori eradication and observed changes in

intestinal flora. The probiotics supplementation was ben-

eficial to H. pylori eradication compared with sole triple

therapy, although without statistical significance. Lacto-

bacillus acidophilus and E. coli showed no statistical differ-

ence before or after therapy in the treatment group with

standard triple anti-H. pylori therapy and probiotics. Li

et al. [48] carried out a meta-analysis of randomized

controlled trials on the efficacy of probiotics in H. pylori

eradication therapy in children. The authors demon-

strated that a probiotics supplementation in triple ther-

apy for H. pylori infection may have beneficial effects on

eradication and therapy-related side effects, particularly

diarrhea in children. Ahmad et al. [49] showed that pro-

biotics have a positive effect on the eradication of

H. pylori infection and change the frequency of antibi-

otic-induced side effects during treatment.
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Abstract

While Helicobacter pylori infection was initially revealed to be associated only

with some gastroduodenal diseases, further studies have shown its possible

role in several extragastric diseases. For idiopathic thrombocytopenic purpura,

sideropenic anemia, and vitamin B12 deficiency, the diagnosis of H. pylori

infection is recommended, and there are many other conditions such as

cardiovascular, neurological, dermatological, and respiratory diseases in which

H. pylori may possibly play a role. Interestingly, a potential role has also been

described for GI neoplastic diseases, including colorectal and pancreatic

cancer. Different mechanisms of action have been proposed, ranging from the

induction of a low grade inflammatory state to the occurrence of molecular

mimicry mechanisms. This review summarizes the results of the most relevant

studies published on this topic over the last year.

The extragastric manifestations represent indeed one of

the most fascinating and appealing issues of the whole

history of Helicobacter pylori. In fact, several reviews are

published on this topic every year, just to prove the

high interest of researchers from all over the world

[1–3]. Similarly, there is also a great interest in some

bacteria composing the gut microbiota as a possible

cause of different gastrointestinal (GI) or extra-GI

diseases [4]; H. pylori may indeed represent, in this

context, one of the best models of host-bacterial

interaction, thus opening the way for new studies on

the role of bacteria of the GI tract in different diseases,

even outside the gastroduodenal environment. This

review article is aimed at summarizing the most

relevant studies published on this topic from March

2013 to April 2014.

Cardiovascular Diseases

Several studies have been published on this issue over

the last year. Hughes et al. showed the occurrence of a

concomitant decline in the prevalence of both heart

attacks and duodenal ulcers in a military cohort of sub-

jects born around 1930. The authors speculated that as

duodenal ulcer is strongly related to H. pylori infection,

the concomitant decline of heart attacks may be due to

the interference with H. pylori eradication [5]. While

inflammation has been shown to play a key role in the

destabilization of atherosclerotic plaques [6], Nakagawa

et al. [6] demonstrated that high serologic IL-6 levels are

significantly associated with H. pylori infection, possibly

playing a role in ischemic heart disease (IHD). In a simi-

lar study, Figura et al. [7] reported high circulating levels

of IL-6 and B-type natriuretic peptide, a biomarker of

heart failure, in patients with coronary artery disease

and infected by CagA-positive strains. To highlight the

significant role of CagA-positive strains in this argument,

Ikeda et al. [8] recently showed that H. pylori infection

in general is not associated with a risk of myocardial

infarction or stroke, in contrast to CagA positivity. In

fact, the association between myocardial infarction was

only a trend (p = .10), and there was no association with

stroke. Concerning the possible role of H. pylori on the

occurrence of some atherosclerotic risk factors, Vahdat

et al. [9] described a positive association between coin-

fection with Chlamydia pneumoniae and H. pylori and

essential hypertension. Taken together, these results

highlight the potential role of CagA-positive strains in

the occurrence of cardiovascular diseases.

Sealy-Jefferson et al. [10] demonstrated that anti-

body levels to H. pylori predicted the incidence of

strokes in a Mexican–American population (OR: 1.58;

95% CI: 1.09–2.28). On the other hand, Laek et al.

[11] studied a possible correlation between positivity to

© 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 52–5852
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infectious agents, such as C. pneumoniae, H. pylori,

cytomegalovirus, herpes simplex virus, and hepatitis A

virus, and coronary artery calcium (CAC) but with neg-

ative findings.

Diabetes Mellitus

A possible role of H. pylori in diabetes mellitus (DM)

has been fully investigated [12]. A study from China

reported that chronic H. pylori infection is significantly

associated with high levels of glycated hemo-
globin A1c and type 2 DM in patients over 65 years old

(p = .001) and decreased levels of insulin and insulin

sensitivity in subjects under 45 years old (p = .05) [13].

Yang et al. [14] also reported a significant association

between H. pylori infection and DM (OR: 1.42, 95% CI:

1.01–2.01), but not with prediabetes (OR: 1.02, 95%

CI: 0.77–1.36). Interestingly, the possible role of

H. pylori in complications of DM has been also investi-

gated. A meta-analysis by Wang et al. [15] showed a

possible association between H. pylori and the risk of

nephropathy (RR: 1.35, 95% CI: 1.06–1.73) and neu-

ropathy (RR: 1.73, 95% CI: 1.03–1.40), especially in

Asian patients. Similar results were obtained in a simi-

lar study showing a positive correlation between

H. pylori infection and nephropathy in DM patients

[16]. On the other hand, some authors found negative

results. Vafaeimanesh et al. [17], in fact, did not find

any correlation between H. pylori infection and serum

levels of adiponectin, a marker of adipocyte function,

in patients with DM, although the degree of insulin

resistance was significantly higher in infected patients.

Jafarzadeh et al. [18] reported a similar H. pylori infec-

tion rate between type 2 DM and nondiabetic controls

(76% vs 75%), while the anti-H. pylori IgG titer was

significantly higher in nondiabetic subjects compared

with DM patients (131.63 � 11.68 vs 54.43 � 4.50 U/

mL, p < .0001). Haeseker et al. [19] did not demon-

strate any positive association between H. pylori infec-

tion and DM, in contrast to some viruses such as EBV

and HHV6, while Vafaeimanesh et al. [20] showed that

H. pylori eradication plays no role in the control of gly-

cemia in type 2 DM patients. Similarly, Wada et al.

[21] found that H. pylori eradication did not affect gly-

cemic control in Japanese patients with type 2 DM, at

least during the 6-month observational period.

Neurological Diseases

A study showed a significant positive predictive value

of antibody level against H. pylori and stroke in a Mexi-

can population (OR: 1.58; 95% CI: 1.09–2.28) [10].

Similarly, Katan et al. [22] clearly showed that

infection burden sustained by C. pneumoniae, H. pylori,

CMV, HS1, and HS2 significantly increases the risk of

stroke and impairs cognitive performances measured by

mini-mental state examination. On the contrary, a pro-

spective cohort analysis performed on 9895 subjects

showed an inverse relationship between H. pylori status

and stroke mortality [23].

Two studies also evaluated the role of H. pylori on

dementia. Huang et al. [24] reported that H. pylori

infection may increase the risk of developing non-Alz-

heimer disease dementia by 1.6-fold. Similarly, Chang

et al. [25] showed that H. pylori eradication in patients

with Alzheimer disease is associated with a decreased

progression of dementia, and Beydoun et al. [26]

clearly reported that H. pylori seropositivity is associated

with poor cognition among US adults.

Concerning multiple sclerosis (MS), Mohebi et al.

[27] found a lower prevalence of MS in patients with

H. pylori, thus proposing a protective rather than a nega-

tive role of H. pylori on that neurological disease. Similar

results were reported by Long et al. [28] concerning MS

in Chinese patients, even though a positive association

with neuromyelitis optica (NMO) and with higher levels

of AQP4, a marker of NMO, has been clearly shown.

Hematological Diseases

Iron Deficiency Anemia

The role of H. pylori infection in unexplained iron defi-

ciency anemia (IDA) has already been confirmed. A

study showed that while prevalence of H. pylori in

patients with IDA is higher compared with that of the

general population, 64–75% of the patients reported a

complete disappearance of IDA after H. pylori eradica-

tion [29]. A study by Queiroz et al. [30] clearly identi-

fied H. pylori infection as a predictor of low ferritin and

hemoglobin in children from Latin America, and it was

associated with a lower mean corpuscular value (MCV)

and mean corpuscular hemoglobin (MCH). Another

study performed on adult patients with iron-refractory

anemia or IDA showed that H. pylori may be considered

as the cause of IDA in 38.1% of the patients, especially

in postmenopausal women [31]. An article by Carbotti

et al. reported a significant association among

pangastritis, iron deficiency, IDA, and levothyroxine

malabsorption, thus demonstrating that the type of gas-

tric histologic damage is crucial in discriminating the

clinical manifestations of H. pylori-associated diseases

[32]. Similarly, a study by Hamed et al. [33] found a

difference between infected and noninfected patients

concerning the occurrence of dyspepsia and anemia as

well as a different distribution of those conditions
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among patients with different histologic patterns.

Interestingly, Nashaat et al. [34] showed that the

response to iron therapy in patients with IDA and with-

out H. pylori infection was significantly higher than in

patients with active infection. In order to more thor-

oughly investigate the mechanisms behind this associa-

tion, Azab et al. [35] studied the role of hepcidin, a

systemic iron homeostasis regulator, showing that

H. pylori infection upregulates its serum levels, thus

attenuating the response to iron therapy in children

with IDA. Similar results were also reported by Ozkasap

et al. [36] who demonstrated that H. pylori eradication

significantly reduces the levels of hepcidin, possibly by

increasing the response to iron therapy. On the other

hand, Kim et al. [37] did not find any significant asso-

ciation between H. pylori infection and serum levels of

prohepcidin, while this biomarker was decreased in

patients with atrophic gastritis. Finally, the results of

three recent studies did not support any association

between H. pylori infection and IDA [38–40]; however,

the occurrence of some biases, such as the exact defini-

tion of IDA or the absence of information concerning

the specific gastric histologic patterns shown by

patients, may, in our opinion, affect the results of stud-

ies performed on this important issue.

Idiopathic Thrombocytopenic Purpura

The role of H. pylori on idiopathic thrombocytopenic pur-

pura (ITP), via the modulation of Fcc-receptor balance of

monocytes/macrophages or molecular mimicry mecha-

nisms between platelet and H. pylori peptides, is well

defined [41]. A study by Payandeh et al. [42] clearly

reported a significant beneficial effect of H. pylori eradi-

cation in patients with mild thrombocytopenia, but a

poor response in patients with severe thrombo-cytopenia
was noted. In a similar study, Teawtrakul et al. [43]

showed a significant platelet count response in approxi-

mately 80% of adults with ITP after H. pylori eradication

within a median time of 4 months. Nevertheless, some

authors reported negative findings. Samson et al. [44]

did not show any significant difference between infected

and noninfected patients concerning the platelet count,

while Gan et al. [45] reported a low prevalence of

H. pylori infection in patients with ITP and the absence of

any significant effect of H. pylori eradication on the plate-

let count. Differences in the definition of ITP may be the

cause of those findings, at least in our opinion.

Autoimmune Diseases

A meta-analysis by Shi et al. [46] conducted on

patients with autoimmune thyroid disease (ATD)

reported a significant role of H. pylori in Grave’s disease

(GD), more than in Hashimoto’s thyroiditis (HT), with

an additional increased risk in the case of infection

sustained by CagA-positive strains. Another study by

Aghili et al. [47] reported a significant epidemiological

association between H. pylori infection and HT in

patients from Iran. Similarly, Zekry et al. [48] demon-

strated a significant association between H. pylori infec-

tion and autoimmune thyroiditis in patients affected by

type 1 DM. An additional interesting study clearly

showed a significant association between GD, CagA

positivity, and negative HLA-DQA1 0201 or positive

HLA-DQA1 0501 [49]. Finally, Jafarzadeh et al. [50]

reported higher serum levels of rheumatoid factor and

antinuclear antibodies in H. pylori-infected patients with

peptic ulcer disease, thus proposing that this infection

possibly contributes to the occurrence or worsening of

some autoimmune diseases.

Hepatobiliary Diseases

A review article by Li et al. [51] postulated a possible

relationship between H. pylori infection and

nonalcoholic fatty liver disease (NAFLD). On this sub-

ject, Jamali et al. [52] investigated the possible role of

H. pylori infection on the occurrence and progression of

NAFLD; however, the results were negative. On the

other hand, Sathar et al. [53] reported a significant

association between H. pylori infection and portal

hypertensive gastropathy in cirrhotic patients. Interest-

ingly, the administration of the eradicating treatment in

H. pylori-positive cirrhotic patients caused a significant

improvement in hepatic encephalopathy, even though

the results on this topic are not conclusive due to

differences among different studies concerning the

design and methodology [54]. Nevertheless, Jiang et al.

[55] have shown that cirrhotic patients with H. pylori

infection have higher blood ammonia levels compared

to noninfected subjects.

Sakr et al. [56] reported a higher occurrence of cir-

rhotic nodules and liver fibrosis in patients coinfected

with H. pylori and HCV. Interestingly, H. pylori DNA

was identified in liver tissue from patients with hepato-

cellular carcinoma (HCC) [57]. Concerning this issue,

Wang et al. [58] reported a significant association

between H. pylori infection and an increased risk of

death from liver cancer among rural Chinese residents.

Nevertheless, Garc�ıa et al. [59] reported a negative

association between H. pylori and HCC in a transgenic

mouse model of HCV, leaving this topic open to further

evaluation.

Some studies also investigated the possible role of

H. pylori in biliary tract diseases. Boonyanugomol et al.
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[60] demonstrated that the cag pathogenicity island

(PAI) is able to promote H. pylori internalization in cho-

langiocarcinoma cells (CCA) with significantly reduced

levels of NF-jB activation and IL-8 production by the

same cells, thus opening the road for a possible role of

H. pylori in some biliary tract diseases. Concerning cho-

langiocarcinoma, a positive association with some

defined conditions, including diabetes, IBD, and peptic

ulcer caused by H. pylori, is a well-known risk factor

[61]. On this subject, Xiao et al. [62] performed a

meta-analysis showing a positive association between

Helicobacter species and cholangiocarcinoma.

Colonic and Pancreatic Diseases

A recent study showed that the activity of H. pylori-

related gastritis is associated with colorectal cancer

(CRC) risk [63]. Chen et al. [64], in a meta-analysis

demonstrated that H. pylori infection indeed increases

the risk of colorectal adenoma and adenocarcinoma

(OR: 1.49; 95% CI: 1.30–1.72). Hsu et al. [65] reported

a significant association between H. pylori infection and

both CRC and gastric cancer risk. Similarly, Nam et al.

[66] demonstrated that patients with CRC have a signif-

icantly higher H. pylori prevalence compared with con-

trols, even after adjustment for confounding factors

such as age, sex, BMI, HbA1c, and total cholesterol.

Polyp formation is also influenced not only by H. pylori

infection [67], but also by CagA positivity of the strains

[68], even though this data has not been confirmed in

all studies [69]. Concerning pathogenic mechanisms

behind the association, hypergastrinemia did not

increase the risk of any colonic neoplasm [70], while

seropositivity to any of five specific H. pylori proteins,

that is, VacA, HP231, HP305, NapA, and HcpC, has

been shown to be associated with a 60–80% increase in

odds ratio with a specific role for VacA seropositivity,

especially for early onset and late-stage cancers [71].

Concerning pancreatic cancer, a study by Risch et al.

[72] reported a decreased risk of pancreatic cancer in case

of CagA positivity, while an increased risk was observed

in CagA-negative H. pylori seropositive subjects.

Other Diseases

H. pylori infection has been recognized as a potential

pathogenic factor for pregnancy-related diseases [73].

CagA-positive strains have been found to be more

prevalent in women with unexplained, recurrent early

pregnancy loss compared with those with a single-

missed abortion [74]. A role of H. pylori in hyperemesis

gravidarum has also been postulated; Shaban et al. [75]

reported a significant association between H. pylori

positivity and frequency of vomiting.

Some authors investigated the possible role of

H. pylori in respiratory diseases. Siva et al. [76]

described a positive association between peptic ulcer

disease, H. pylori infection, and chronic obstructive pul-

monary disease. Other authors reported an epidemio-

logical association between H. pylori infection and lung

cancer, with an estimated relative risk ranging from

1.24 to 17.78 [77]. Another study conducted on chil-

dren undergoing surgery for adenotonsillar hypertrophy

showed the presence of H. pylori on almost all samples,

with a high prevalence of VacAs1bm2 strains [78].

Finally, a study by Dang et al. [79] on infected

patients with acute idiopathic central serous choriore-

tinopathy showed a positive effect of H. pylori eradica-

tion on the improvement of central retinal sensitivity.

Moretti et al. [80] described a significant association

between CagA positivity and sperm motility and vitality

and the percentage of sperm with normal forms. Con-

cerning chronic urticaria, Yoshimasu et al. [81]

described a significant effect of H. pylori eradication on

clinical remission of this dermatological disease.

Conclusions

Over the last year, several extragastric diseases have

been studied for a possible association with H. pylori

infection and/or CagA-positive strains. A subgroup of

ITP, IDA, and vitamin B12 deficiency have already

been recognized as being caused by H. pylori [82,83].

On the other hand, there are several interesting studies

on cardiovascular, hepatobiliary, colonic, and pancre-

atic diseases, which may help us to better understand

the role of bacteria in some diseases in which the

infectious origin has only previously been marginally

considered.
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Abstract

During the past year, research on non-Helicobacter pylori species has intensi-

fied. H. valdiviensis was isolated from wild birds, and putative novel species

have been isolated from Bengal tigers and Australian marsupials. Various ge-

nomes have been sequenced: H. bilis, H. canis, H. macacae, H. fennelliae,

H. cetorum, and H. suis. Several studies highlighted the virulence of non-

H. pylori species including H. cinaedi in humans and hyperlipidemic mice or

H. macacae in geriatric rhesus monkeys with intestinal adenocarcinoma. Not

surprisingly, increased attention has been paid to the position of Helicobacter

species in the microbiota of children and animal species (mice, chickens,

penguins, and migrating birds). A large number of experimental studies have

been performed in animal models of Helicobacter induced typhlocolitis,

showing that the gastrointestinal microbial community is involved in modu-

lation of host pathways leading to chronic inflammation. Animal models of

H. suis, H. heilmannii, and H. felis infection have been used to study the

development of severe inflammation-related pathologies, including gastric

MALT lymphoma and adenocarcinoma.

Taxonomy and Phylogeny

In 2014, Helicobacter valdiviensis (type strain WBE14T)

was described as a novel species [1], isolated from wild

bird feces in Southern Chile. The host range of H. valdivi-

ensis, its clinical relevance, and zoonotic potential remain

to be investigated. Putative novel Helicobacter species from

Bengal tigers from Thailand were characterized [2]. Gene

and protein analysis identified them as novel H. acinony-

chis strains closely related to strains of other big cats.

These isolates express homologs of H. pylori urease A/B,

flagellins, BabA, NapA, HtrA, and c-glutamyl transpepti-

dase, but no expression was detected for CagA, VacA,

SabA, DupA, or OipA. Novel Helicobacter species were

detected in the gastrointestinal tract of Australian marsu-

pials [3], and “S”-shaped isolates with bipolar sheathed

flagella were cultivated from ringtail possums. No Heli-

cobacters were cultured from the koalas, while Helicob-

acter DNA was detected in the majority of the animals.

An improved PCR/sequencing of the atpA gene was

reported for the identification of 14 Helicobacter taxa,

“H. winghamensis,” and Wolinella succinogenes [4]. A

PCR–restriction fragment length polymorphism target-

ing the 23S rRNA gene was also reported for the differ-

entiation of 27 non-H. pylori taxa and W. succinogenes

[5]. Using two-dimensional gel electrophoresis of the

whole proteome of Helicobacter strains, it was possible,

based on 66 protein spots, to discriminate between en-

terohepatic and gastric Helicobacters, despite an exten-

sive heterogeneity [6].

Genomics and Genetics

Genome sequencing was performed for two H. suis

strains for which no isolates were available in vitro [7].

Genome analysis revealed genes unique to H. suis, lead-

ing to the development of a new H. suis-specific PCR

assay based on a homolog of the carR gene from

Azospirillum brasilense, involved in the regulation of car-

bohydrate catabolism. Two genomes of H. cetorum

strains, originating from a dolphin and a Beluga whale,

were sequenced [8]. The strains were phylogenetically
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more closely related to H. pylori and H. acinonychis than

to other Helicobacter species. Their genomes are 7–26%

larger than H. pylori genomes and differ markedly from

one another in gene content, sequences, and arrange-

ments of shared genes. They lack the cag pathogenicity

island (cagPAI), but do possess novel alleles of the vacA

gene. In addition, they reveal an extra triplet of

divergent vacA genes, metabolic genes distinct from

H. pylori, and genes encoding an iron and nickel

cofactored urease. Although H. acinonychis is postulated

to descend from the H. pylori hpAfrica2 superlineage

[9], genome sequences from three South African hpAf-

rica2 H. pylori strains were different from H. acinonychis

in their gene arrangement and content [10].

H. bilis strain WiWa isolated from the cecum of a

mouse (Iowa, USA), H. canis strain A805/92 isolated

from a boy’s stool sample [11], and H. macacae type

strain MIT 99-5501 isolated from the intestine of a rhe-

sus monkey with chronic idiopathic colitis [12,13] were

sequenced (GenBank accession numbers: AQFW0

1000000, AZJJ01000002, and AZJI01000005, respec-

tively). The draft genome sequence [14] of an H. fennel-

liae strain isolated from the blood of a female patient

with non-Hodgkin lymphoma [15] is also available

(GenBank accession number: BASD00000000). The

genome of this strain MRY12-0050 is 2.15 Mb in size,

has a G+C content of 37.9%, and contains 2507 genes

(2467 protein-coding genes and 40 structural RNAs).

No cytolethal distending toxin (CDT) cluster was

identified in contrast to its closest neighbors H. cinaedi

and H. hepaticus [15].

Genomic analysis of a metronidazole-resistant

human-derived H. bizzozeronii strain revealed a frame

length extension of a simple sequence cytosine repeat

in the 30 region of the oxygen-insensitive NADPH nitro-

reductase rdxA [16]. This extension was the only muta-

tion, acquired at a high rate, observed in spontaneous

H. bizzozeronii metronidazole-resistant mutants. The

H. bizzozeronii rdxA appears to be a contingency gene

undergoing phase variation, in contrast to its counter-

part in H. pylori.

Non-H. pylori Helicobacters in humans

Contact with animals is believed to be a risk factor for

H. suis infection, but consumption of contaminated

pork is now also considered to be a possible transmis-

sion route [17]. Indeed, viable H. suis bacteria were

detected in retail pork samples and persisted for days in

experimentally contaminated pork. Reports in the

literature describe an increased proportional mortality

from Parkinson’s disease among livestock farmers. In

patients (n = 60) with idiopathic parkinsonism, and

compared with control patients (n = 256), the relative

risk of harboring H. suis was 10 times greater than that

of having H. pylori [18]. This higher frequency was

even exaggerated following H. pylori eradication

therapy.

A 62-year-old Japanese woman, suffering from gas-

tritis and multiple gastric ulcers, was shown to be

infected with H. heilmannii sensu stricto, which was

subsequently eradicated with classic triple therapy [19].

The microaerophilic microbiota was evaluated in colo-

nic biopsies from children presenting for the first time

with inflammatory bowel disease (IBD) [20]. The preva-

lence of Helicobacter species (H. pylori, W. succinogenes,

H. brantae, and H. hepaticus), detected by PCR was 11%

in 44 patients with treatment na€ıve de novo IBD vs 12%

in 42 children with normal colons, suggesting that Heli-

cobacters may not be associated with IBD in children.

It was proposed that enterohepatic Helicobacters

could act as a facilitating agent in the initial infection

and progression of Chlamydia trachomatis-induced

proctitis [21]. A meta-analysis including 10 case–control

studies supports the possible association between Heli-

cobacter species infection and cholangiocarcinoma [22].

H. hepaticus infection may be involved in the pro-

gression of primary hepatocellular carcinoma (HCC)

[23]. The anti-H. hepaticus IgG detection rate was

50.0% in HCC patients (n = 50), while this rate

reached only 7.7 and 6.3% in control groups (patients

with benign liver tumor and normal liver tissue, respec-

tively). The H. hepaticus 16S rRNA gene was detected in

36% of HCC samples positive by serology of which

44.4% were positive for the cdtB gene, while these

genes were virtually not detected in control groups.

The fourth clinical case of H. canis bacteraemia was

reported in a 41-year-old woman, 11 months after kid-

ney transplantation [24]. The patient was fully cured

after cefuroxime and ciprofloxacin treatment.

Typing of 46 H. cinaedi strains isolated from blood of

patients from the same hospital revealed that most iso-

lates exhibited the clonal complex 9 and were mainly

isolated from immunocompromised patients in the

same ward [14]. Three related H. fennelliae isolates were

also obtained from the same ward. Antimicrobial

susceptibilities of the isolates were similar, although

mutations conferring clarithromycin resistance in

H. fennelliae differed from those in H. cinaedi. This study

highlights that H. cinaedi and H. fennelliae must be

carefully monitored to prevent nosocomial infection in

immunocompromised patients [14]. Among 126 H. ci-

naedi-positive sets of blood cultures isolated from 66

bacteremic patients from two hospitals [25], the time

for blood cultures to become positive was ≤5 and

>5 days for 55% and 45% of sets, respectively,
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confirming that H. cinaedi is a fastidious, slow-growing

organism, hampering its microbiological diagnosis. All

patients except one had an underlying disease. The 30-

day mortality rate of H. cinaedi bacteremia was 6.3%.

H. cinaedi is rarely encountered in immunocompetent

individuals. A case of prosthetic (axillobifemoral bypass)

graft infection with H. cinaedi was reported in an 85-

year-old man [26]. The patient was successfully treated

by removal of the infected graft and subsequent antibio-

therapy (sulbactam/ampicillin for 2 weeks). A case of

H. cinaedi-associated meningitis was reported in an

immunocompetent 34-year-old woman who had daily

contact with a kitten for a month, suggesting that the pet

served as a reservoir of transmission [27]. A course of

1 week with ceftriaxone and vancomycin combined

antibiotherapy, followed by 2 weeks of meropenem,

eliminated the symptoms of H. cinaedi meningitis.

Matrix-assisted laser desorption ionization–time-of-

flight mass spectrometry was shown to be useful for

the identification and subtyping of H. cinaedi [28]. As

for hsp60 gene-based phylogeny, human isolates formed

a single cluster distinct from animal isolates, suggesting

that animal strains may not be a major source of infec-

tion in humans [28].

Sequencing of an H. pylori strain isolated from a

patient with gastric cancer in China revealed a new

gene sharing 93% identity with a hypothetical protein

of H. cinaedi, suggesting a possible horizontal gene

transfer to H. pylori [29].

Natural Infection with Non-H. pylori
Helicobacters in Animals

Davison et al. [30] described the first isolation of

H. cetorum from a striped dolphin and they showed that

Atlantic white-sided dolphins and short-beaked com-

mon dolphins from European waters are also infected

with this Helicobacter species. In these wild stranded ani-

mals, mucosal hemorrhages were present in the pyloric

stomach, as well as an ulcerative gastritis resembling

previously described gastritis in H. cetorum-infected dol-

phins [31].

H. canis has been associated with digestive diseases

in dogs, cats, and humans. Recently, the bacterium was

isolated from sheep feces [32], suggesting that sheep

could act as H. canis reservoirs for zoonotic or food-

borne transmission. H. canis, H. bizzozeroni, H. bilis,

H. felis, and H. salomonis were detected by PCR in the

crypts of the cecum and colon of healthy and symp-

tomatic stray dogs [33]. Colonization levels of

Helicobacter-like bacteria correlated with the level of

mucosal fibrosis/atrophy and were highest in younger

dogs. In another study, gastric mucosal glycosylation

profiles were evaluated in Helicobacter-free dogs [34].

The canine gastric mucosa was shown to lack expres-

sion of type 1 Lewis antigens, while a broad expression

of type 2 structures and the A antigen was observed.

Lewis X (Lex) revealed a variable expression in the

body, whereas expression was detected in the antrum

of all animals. Expression of sialylated Lex, involved in

SabA-mediated adherence of H. pylori, was mainly

observed in the body. Of known canine non-H. pylori

Helicobacter species, H. heilmannii sensu stricto presented

the highest adherence scores to the antral mucosa in

canine paraffin-embedded sections.

The relationship between pet ownership or frequent

exposure to dogs and infection with different gastric

Helicobacter species was assessed [35]. A significant cor-

relation was found between human and canine infec-

tion for H. felis and to a lesser extent for H. bizzozeronii.

The poultry gut microbiota was little studied, while

chickens are a major meat source worldwide and are

considered as important reservoirs for foodborne patho-

gens. High abundance of Campylobacter species H.

pullorum and Megamonas species was found in the cecal

microbiome of Ross broiler chickens housed indoors

under standard commercial conditions [36]. The gastro-

intestinal tract microbiota was characterized in king,

gentoo, macaroni, and little penguin species [37]. 16S

rRNA gene pyrosequencing revealed that Helicobacteri-

aceae was the third dominant family in king penguins

(8%) in contrast to other penguin species. In the Prote-

obacteria phylum, Helicobacter species ranged from 1 to

11% in these four marine seabird species. Of 3889 16S

rRNA sequences analyzed from the feces of migrating

birds (migratory stopover, Delaware Bay, USA), 6.5%

corresponded to Epsilonproteobacteria, that is, Campylo-

bacter (82.3%) and Helicobacter (17.7%) species. Most

Helicobacter-like sequences were closely related to

H. pametensis and H. anseris, while the low percentage

of sequence identity (92%) with H. anseris suggests a

different Helicobacter species [38]. Helicobacters were

detected at low frequence in feces and intestinal tissues

of tropical terrestrial wild birds (Venezuela) by molecu-

lar methods [39], suggesting that these bacteria may be

uncommon in the populations studied.

PCR arrays for commonly reported rodent infectious

agents were used in naturally infected index mice and

sentinel mice exposed by contact and soiled-bedding

transfer [40]. Helicobacters and pinworms were

detected in fewer than half of the soiled-bedding senti-

nels. Of the four Helicobacter species identified in index

mice, only H. ganmani was found in soiled-bedding and

contact sentinels.

The prevalence of enterohepatic Helicobacter (EHH)

infection was determined in a study on old rhesus
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monkeys [41]. Helicobacter infection (PCR, culture) was

present in 97% of the monkeys; 13 of 14 monkeys diag-

nosed with intestinal adenocarcinoma were infected.

H. macacae and “Helicobacter sp. rhesus monkey” taxons 2

and 4 were detected on the epithelial colonic surface. In

vitro experiments showed bacterial adherence to epithe-

lia, invasion as well as induction of proinflammatory

gene expression, while genes involved in the inflamma-

some were downregulated. These results suggest that

EHH may mediate diarrhea, chronic inflammation, and

intestinal cancer in nonhuman primates. Downregula-

tion of inflammasome function by Helicobacter may

represent a strategy for long-term persistence in the host.

The impact of H. pylori challenge upon the preexist-

ing gastric microbial community members in rhesus

macaques was assessed [42]. When comparing non-He-

licobacter taxa before and after H. pylori inoculation, no

significant changes in the microflora were observed.

Most animals were naturally infected with H. suis prior

to H. pylori inoculation. After H. pylori challenge, only

one of two gastric Helicobacter species was dominant,

revealing potential competitive inhibition/exclusion.

Interestingly, the proportions of both species were

shown to be highly variable in individual animals.

Natural Helicobacter Infection of Mice in
Animal Facilities

Helicobacters were shown to be among the dominant

organisms in the intestinal tract of mice [43]. H. ganmani

and an unidentified Helicobacter strain (MIT 01-6451) are

the predominant Helicobacter species infecting specific

pathogen-free mice in Japanese animal facilities [44] and

lateral gene transfer probably occurs among Helicobacter

species during coinfection. The prevalence of Helicobacter

infection in the feces/cecum of laboratory mice in Thai-

land reached a level of 78–98% [45]. H. rodentium

(67.0%) and Helicobacter strain MIT 01-6451 (15.4%)

were the most common Helicobacter species, while some

species remained unidentified (14.1%).

The beneficial effects of a 4-drug medicated diet,

aimed at Helicobacter eradication, were demonstrated

in mice with altered adaptive immunity and naturally

infected with H. hepaticus and H. typhlonius [46]. How-

ever, mice that were fed a medicated diet developed

severe side effects that improved or were resolved after

resuming the control diet.

Experimental Infection with non-H. pylori
Helicobacters

The involvement of the chemokine CXCL-13 in gastric

MALT lymphoma development in H. suis-infected mice

was confirmed by administration of an anti-CXCL-13

antibody, which was able to reduce the formation of

lymphoid follicles and germinal centers [47]. Similar

results were obtained by administering VEGF receptor

antibodies to infected mice [48].

Mongolian gerbils were infected with nine H. heil-

mannii sensu stricto strains [49]. Seven strains caused

an antrum-dominant chronic active gastritis after

9 weeks of infection. High colonization levels were

observed for four strains, while colonization of four

other strains was more restricted and one strain did not

colonize the stomach of these animals. A strong IL-1b
expression was observed in infected animals, in contrast

to IFN-c expression.

The importance of Th1-mediated immunity in pro-

tecting mice against H. felis infection was examined

[50]. In IL-23p19 KO mice, IL-17 levels remained low

but IFN-c levels were shown to be increased, resulting

in colonization levels similar to those in wild-type (WT)

mice. In addition, treatment of H. felis-infected Balb/c

mice with Th1-promoting IL-12 resulted in increased

gastric inflammation and even eradication of bacteria in

most mice. Infection of mice with H. felis was shown to

induce expression of the dual oxidase enzyme complex

Duox2/Duoxa2 [51]. Higher colonization rates were

observed in Duoxa�/� mice infected with H. felis, com-

pared with WT mice, highlighting the importance of

epithelial production of H2O2 as a line of defense

against Helicobacter infection.

Nfkb1�/� mice developed more pronounced gastric

atrophy upon H. felis infection compared with WT mice,

while nfkb2�/� mice developed minimal gastric epithe-

lial pathology, and c-Rel-mediated signaling appeared

to modulate the risk of lymphomagenesis [52]. Mesen-

chymal stem cells were shown to promote an acceler-

ated form of H. felis-induced gastric cancer [53] and

their engraftment in chronic inflammation was shown

to be only partially dependent on the CXCR4 receptor.

In H. felis-infected C57BL/6 mice, gastric metaplasia

coincides with the appearance of CD45+MHCII+

CD11b+CD11c+ myeloid cells, which were indeed

absent in mice suffering from chronic gastritis without

concurrent metaplasia [54]. Deletion in mice of Gli1

inhibited expression of markers of metaplasia, clearly

showing that Gli1-dependent myeloid cell differentia-

tion plays a role in the appearance of myeloid cell sub-

types required for the development of mucous neck cell

metaplasia. In another study, diet-induced obesity in

mice was shown to cause an increase in bone marrow-

derived immature myeloid cells in blood and gastric tis-

sue of H. felis-infected mice, as well as increased expres-

sion of IL-17A, GM-CSF, and STAT3 activation [55].

Not only did obesity promote a protumorigenic gastric
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microenvironment, but H. felis-induced gastric inflam-

mation also augmented obesity-induced adipose

inflammation. Besides an increased intake of fat leading

to obesity, other dietary factors are increasingly recog-

nized as being important factors in modulating progres-

sion of Helicobacter-induced gastric pathologies [56].

Partially in contrast to previously published experi-

ments, Yang et al. [57] postulate that bone marrow-

derived cells might not be the direct source of gastroin-

testinal tumor cells induced by H. felis infection.

Infection of spontaneously hyperlipidemic mice with

H. cinaedi was shown to significantly enhance the

development of atherosclerosis [58], with increased

expression of proinflammatory genes, accumulation of

neutrophils, and induction of macrophage-derived foam

cell formation in aortic root lesions. Although infection

was asymptomatic, detection of CDT RNA of H. cinaedi

indicated an aortic infection. In vitro, H. cinaedi infec-

tion altered expression of cholesterol receptors and

transporters in macrophages and induced foam cell for-

mation and differentiation of THP-1 monocytes.

p16ink4a and p19arf genes are two distinct tumor

suppressors located at the Ink4a/Arf locus. Methylation

of p16ink4a and APC genes is increased in colorectal car-

cinoma after X-ray radiotherapy, and inactivation of

p16ink4a and p19arf/p14arf by hypermethylation of pro-

moter CpG islands also occurs frequently in various

tumors and is implicated in murine carcinogenesis. The

small intestine of mice is the most sensitive organ for

ink4a/arf methylation induced by X-radiation, the

chemical carcinogen N-nitrosomethylurea, and H. felis

infection [59], suggesting that abdomen radiotherapy

could be carcinogenic for patients with acute H. pylori

infection. Young adult mice harbored either conven-

tional intestinal microbiota or intestinal microbiota with

a restricted microbial composition. After exposure of

mice to irradiation, acute chromosomal DNA lesions

were observed in mice with a restricted microbial com-

position, but not in those with conventional intestinal

microbiota [60]. H. hepaticus and Bacteroides stercoris

were more abundant in mice with conventional intesti-

nal microbiota than in those with a restricted intestinal

microbiota, suggesting that the intestinal microbiota

can influence genotoxic endpoints induced by high-

energy protons.

The intestinal microbiota structure was shown to be

essential for the development of typhlocolitis in H. hep-

aticus-infected IL-10-deficient mice, and disease can be

initiated and progress in the presence of different

microbial communities [61]. While the severity of the

disease appears to be independent of the microbial

community structure, the specific structure of the

microbiota may modulate host pathways leading to

H. hepaticus-induced chronic inflammation. Discrepant

results have nevertheless been published. Using the

same model, it was shown that mice kept under specific

pathogen-free conditions in two different facilities

displayed strong differences with respect to their sus-

ceptibility to H. hepaticus-induced typhlocolitis [62].

This was associated with a different composition of the

microbiota. H. trogontum infection also induced typhlo-

colitis in IL-10-deficient mice [63]. Disease is associated

with significant intestinal barrier dysfunction character-

ized by a decreased transepithelial electrical resistance

and mRNA expression of tight junction proteins and an

increased short-circuit current, myosin light chain

kinase mRNA, paracellular permeability, and tumor

necrosis factor (TNF)-a and myeloperoxidase plasma

levels. Exclusive enteral nutrition, a well-established

approach for the management of Crohn’s disease, met-

ronidazole treatment or a combination of both, restored

barrier function and reversed inflammatory changes

along with an H. trogontum load reduction, while

hydrocortisone treatment did not. These findings

provide an explanation as to the observation that

patients with Crohn’s disease achieve mucosal healing

more readily following exclusive enteral nutrition than

following corticosteroid treatment.

Dietary vitamin B6 modulates colonic inflammation

in IL-10-deficient mice naturally colonized by H. hepati-

cus, suggesting that vitamin B6 supplementation may

offer an additional tool for the management of IBD

[64].

Patients with IBD are at increased risk for bone loss

and fractures. A significant trabecular bone loss was

observed in infected IL-10-deficient male mice but not

in females [65]. Moreover, H. hepaticus infection sup-

pressed osteoblast markers only in male mice. The latter

suffered from more severe colitis and presented higher

levels of H. hepaticus colonization than females.

IL-10 receptor-blocking antibody treatment during

chronic H. hepaticus infection of mice lacking inducible

expression of major histocompatibility complex class II

(MHCII) molecules led to colitis associated with

increased innate effector cell infiltration and expression

of proinflammatory cytokines [66]. Moreover, exacer-

bated colitis correlated with the inability of intestinal

epithelial cells to upregulate MHCII expression.

The Wiskott–Aldrich syndrome protein (WASP) is a

hematopoietic cell-specific intracellular signaling mole-

cule that regulates the actin cytoskeleton. WASP defi-

ciency is associated with IBD. Helicobacter species were

detected in feces of WASP-deficient mice [67]. After

Helicobacter eradication, these mice did not develop

spontaneous colitis, and reinfection with H. bilis led to

typhlitis and colitis which, in several cases, evolved
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toward dysplasia with 10% demonstrating colon carci-

noma. In addition, a T-cell transfer model of colitis

dependent on WAPS-deficient innate immune cells also

required Helicobacter colonization.

H. hepaticus-infected Rag2-deficient mice emulate

many aspects of human IBD, and infected mice develop

severe colitis progressing into colon carcinoma. A trans-

lational comparison of protein expression and protein

damage products in tissues of H. hepaticus-infected Rag2-

deficient mice and patients with human IBD assessed

the validity of this animal model for human IBD [68].

The study determined some systemic inflammatory

markers in serum that were most closely associated with

disease activity and were common to human IBD and

H. hepaticus-associated colitis in Rag2-deficient mice.

Necrotizing enterocolitis (NEC) is the second most

common cause of morbidity in premature infants, and

dysbiosis is thought to play an important role in dis-

ease onset. H. hepaticus infection of premature formula-

fed rats (model of NEC) induced inflammation,

increased levels of TLR4 receptor, altered activation of

autophagy, and increased the incidence and severity of

NEC in rats exposed to asphyxia and cold stress [69].

These results are consistent with observations in neo-

nates of blooms of proinflammatory microbes just

before the onset of NEC and support dysbiosis in the

incidence of NEC.

H. hepaticus infection is sufficient to enhance

prostate intra-epithelial neoplasia and microinvasive

carcinoma in mice with a genetic predilection for

dysregulation of wnt signaling (ApcMin/+ mutant), in an

inflammation-dependent manner [70]. Intraperitoneal

injection of mesenteric lymph node cells from H. hepati-

cus-infected mice to noninfected mice is sufficient to

transmit early neoplasia to uninfected mice. Transmissi-

bility of neoplasia could be prevented by prior neutral-

ization of inflammation using anti-TNF-a antibody in

infected mesenteric lymph node donor mice.

A study evaluating the effects of fish oil on mouse

gut microbiota showed that fish oil can suppress the

Helicobacter growth [71].

Virulence Factors

Similar to H. pylori, the gamma glutamyl transpeptidase

globulin transferase (GGT) from H. suis was shown to

impair lymphocyte function [72] and this effect could

be modulated by supplementation with glutamine and

reduced glutathione, two known GGT substrates. H. suis

outer membrane vesicles were identified as a possible

delivery route of GGT to lymphocytes residing in dee-

per mucosal layers. GGT is also a virulence factor for

H. bilis that enhances inflammatory stress response via

oxidative stress in colon epithelial cells [73]. IL-8 secre-

tion was upregulated in a GGT-dependent manner, but

can be lowered by glutamine supplementation.

The CdtB of H. pullorum induces an atypical

delocalization of vinculin from focal adhesions to the

perinuclear region, formation of cortical actin-rich large

lamellipodia with an upregulation of cortactin, and

decreased cellular adherence [74].

The CdtB of H. hepaticus alone is necessary and suffi-

cient for epithelial cell genotoxicity [75]. As for

H. pylori, the cholesterol-a-glucosyltransferase of H. hep-

aticus is essential for establishing colonization of the

intestine and liver in male A/JCr mice [76]. The PAI of

H. hepaticus encodes components of a type VI secretion

system (T6SS) whose sequence and organization

resemble those of the T6SS in C. coli and C. jejuni [77].
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Abstract

Gastric cancer and peptic ulcer between them cause the death of over a

million people each year. A number of articles this year have studied changes

in the prevalence of the infection in a variety of countries and ethnic groups.

They confirm the known risk factors for infection, principally a low standard

of living, poor education, and reduced life span. The prevalence of infection

in developed countries is falling, but more slowly now than was the case

before, meaning that a substantial number of the population will remain

infected in the years to come. Reinfection is more common in less developed

countries. The incidence of gastric cancer is highest in populations with a

high prevalence of infection. Population test and treat is a cost-effective

means of preventing gastric cancer. Peptic ulcer is the commonest cause of

death in patients undergoing emergency surgery. The alleged risk that treat-

ment may cause some to develop reflux esophagitis remains controversial.

Background

Helicobacter pylori infection is the underlying cause of

noncardia gastric cancer, the second commonest cause

of death from cancer in the world, it is also responsible

for deaths from peptic ulcer. Gastric cancer and peptic

ulcer together cause more than a million deaths per

year worldwide, it is therefore a serious public health

problem. In spite of its being a transmissible infection

with a high mortality, no preventive public health

measures have been instigated to reduce the burden of

Helicobacter infection or to prevent its spread.

There are many reasons for this failure. The preva-

lence of the infection is falling in the developed world,

and it is hoped the infection will eventually die out spon-

taneously. There have been suggestions that infection

with H. pylori is “protective” against gastroesophageal

reflux disease (GERD), esophageal adenocarcinoma, and

possibly some allergic illnesses, so its elimination might

cause unexpected problems. No vaccine is available.

H. pylori infection is more difficult to cure than it was

expected because of the emergence of resistant organ-

isms. The widespread use of antibiotics is generally con-

sidered to be undesirable. It is uncertain what the

reinfection rate might be in some countries. Public health

measures might be unduly expensive.

Prevalence of H. pylori

van Blankenstein et al. [1] studied 1550 randomly

selected blood donors from four regions in the southern

half of the Netherlands, spread over 5- to 10-year age

cohorts. They observed an age-specific decline in the

mean seroprevalence of H. pylori from 48% in donors

born between 1946 and 1935 to 16% for those born

between 1987 and 1977. Their cohorts were limited to

the native Dutch population, and their study popula-

tion comprised volunteer blood donors so the results

are not necessarily a true representation of the Dutch

population. However, the authors point out that even

with their data almost one in six of the young native

Dutch population remains H. pylori positive, implying

that, without specific intervention, the infection will

remain common over the coming decades.

Cheung et al. [2] performed an in-depth endoscopic

study on 194 mainly aboriginal inhabitants in Arctic

Canada. This group has a high prevalence of H. pylori

and a three times greater incidence of gastric cancer

than the average Canadian population. They completed

a clinical interview and gastroscopy with gastric biop-

sies and concluded that severe inflammation and pre-

cancerous lesions of the gastric mucosa were highly

prevalent in these native Canadians.
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Peleteiro et al. [3] identified 37 studies addressing

the prevalence of H. pylori infection in 22 countries:

five American, six Asian, ten European, and one from

Australia. The prevalence of H. pylori increased with

age, though tailing off in the oldest age-groups in some

countries. Most reports provided prevalence estimates

with a median age around 20 and 60 years. Consider-

ing data from the late 1990s and early 2000s, the prev-

alence estimates were generally higher among

countries in Central/South America. At age 20 years,

they ranged from 30% in Argentina to 70% in Mexico;

at age 60 years from 70% in Chile to 90% in Mexico

and Asia. In 1998, the prevalence was 50% at age

20 years and 70% at age 60 years in the Republic of

Korea. Studies conducted in the United States of Amer-

ica yielded a prevalence of around 20% among young

adults and 40% at older ages.

In general, the prevalence was at least twofold

higher in countries with high gastric cancer incidence,

both in young adults and in older subjects. Changes

leading to a higher socioeconomic status, better hygiene

practices and less household overcrowding may have

had an important contribution to the decrease in the

prevalence of H. pylori infection. However, the cohort

effect associated with these changes had become gradu-

ally less important in some countries, with consequent

stabilization of the prevalence. The authors concluded

that among countries with a high prevalence of

H. pylori, there was ample scope for reducing its burden

through prevention and control although in settings

with an already low prevalence, further decline would

require a more intensive effort.

Portugal has the highest incidence of gastric cancer in

Western Europe, Bastos et al. assessed the prevalence of

H. pylori in Porto, Northern Portugal in two articles. The

first related to adults [4] and the prevalence was 84.2%.

The prevalence was lower in the more educated subjects,

the difference in prevalence between the levels of educa-

tion decreased with age, however, from nearly 30% in

the youngest to <5% in the oldest because it increased

across age-groups in the more educated subjects but

decreased with age in those with a shorter period of edu-

cation (see Fig. 1). The incidence rate was 3.6 of 100 per-

son-years but was lower among the more educated, the

seroreversion rate was 1.0 of 100 person-years.

In their second article focussing on children [5],

they investigated adolescents born in 1990. The preva-

lence of H. pylori was 66.2%, lower in subjects with

more educated parents and higher in those having

more than one sibling and for smokers. The incidence

was 4.1 of 100 person-years. The authors concluded

that gastric cancer will remain an important public

health problem in this generation of Portuguese.

Ueda et al. [6] studied the prevalence of H. pylori

infection in Japan comparing location and birth

cohort; 14,716 subjects aged 20 years or more who

underwent a health checkup were studied. The overall

prevalence of H. pylori infection was 37.6% in women

and 43.2% in men. Figure 2 shows the rapid fall in

prevalence according to birth cohort. When comparing

the prevalence of infection and age-adjusted mortality

rates of gastric cancer, they found that H. pylori preva-

lence generally correlated with gastric cancer mortality

rates.

Figure 1 Prevalence of Helicobacter pylori infection according to age

and education. p refers to the comparisons of the prevalence of

H. pylori infection between different levels of education, within each

age-group. p for trend refers to the pattern of the prevalence of

H. pylori infection across age-groups, in each education strata.

Figure 2 The effect of birth year on the prevalence of Helicobacter

pylori infection: a univariate analysis.

© 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 68–73 69

Axon H pylori and Public Health



Recurrence of H. pylori Following
Treatment

Yan et al. [7] reviewed the literature reporting recru-

descence and reinfection in patients who had under-

gone earlier successful treatment. They compared

recurrence rates with the Human Development Index

(HDI), a measurement based on life expectancy, educa-

tion and the prosperity of the community under con-

sideration. In the 92 papers that fulfilled the inclusion

criteria, 16,827 patients were followed for between

6 months and 10 years. Recurrence varied considerably

and was inversely proportional to the HDI (Fig. 3) The

study was unable to distinguish, however, between

recrudescence and reinfection.

Incidence/Mortality from Gastric cancer

Ferro et al. [8] researched worldwide trends in gastric

cancer mortality between 1980 and 2011 using WHO

data and made predictions concerning incidence to

2015. Recent annual percent changes have been

around �3% for the European Union (EU) and major

European countries, as well as in Japan and Korea, and

around �2% in North America and major Latin Ameri-

can countries. In the United States of America, Euro-

pean Union and other major countries worldwide, the

estimated annual percent changes were lower than in

previous years. The predictions for 2015 suggest a level-

ling off of rates in the USA and a few other countries.

The relative contribution of cardia to noncardia gastric

cancers is generally higher in countries with lower gas-

tric cancer incidence and mortality rates. This is a valu-

able article with detailed data. It concludes that despite

the global downward trends in gastric cancer mortality,

further declines in gastric cancer mortality rates may

require more intensive efforts for the prevention and

control of H. pylori infection and other factors.

Arnold et al. [9] performed a literature search for

studies on gastric cancer incidence, mortality, and sur-

vival in indigenous populations, including indigenous

Australians, Maori in New Zealand, indigenous peoples

from the circumpolar region, Native Americans, Alas-

kan natives in the USA, and the Mapuche peoples in

Chile. Fifty-seven studies were selected. They identified

a higher burden of gastric cancer in most of the indige-

nous populations globally and a rising incidence in

some of them, whereas in most parts of the world, the

incidence and mortality rates from stomach cancer have

decreased in the last four decades. They considered this

to be of major public health concern requiring close

surveillance and further research into potential risk

factors.

Incidence/Mortality Peptic Ulcer

Stewart et al. [10] have reviewed the global burden of

deaths from emergency surgery. The most common

cause of death was complicated peptic ulcer disease

with 3.5 deaths per 100,000 population per year

accounting for around 27% of the deaths from the 11

other conditions combined. Low and middle income

countries carry the majority burden of surgical emer-

gencies and their capacity to deal with the problem is

inadequate, they harbor 85% of peptic ulcer-related

deaths. The authors conclude that the data will be use-

ful for both the surgical and public health communities

to plan a more adequate response.

GERD, Esophageal Adenocarcinoma, and
Allergic Disease

The ethnic Malays of the northeastern Malaysian pen-

insula have had minimal interactions with populations

from the nearby Indonesian archipelago or with more

recent migrants, they have a low prevalence of H. pylori

infection and the incidence of gastric cancer and its pre-

cursor lesions are low. However, the population has

generally poor sanitation. Lee et al. [11] have suggested

that a study of this population might provide insight

into answering the contentious issue on whether the

absence of H. pylori infection as opposed to other con-

founding factors might be responsible for GERD, esoph-

ageal adenocarcinoma, and allergic illness. In an

extensive review of the literature relating to Malaysia,

they show that erosive esophagitis, Barrett’s esophagus,

distal esophageal cancers, and childhood asthma in this

relatively isolated group are of low incidence and con-

clude that the absence of H. pylori infection is more

likely to be boon than a bane (Fig. 3).

Edgren et al. [12] have authored an important article

that addresses the ongoing epidemic of esophageal

adenocarcinoma, a condition that arises as a complica-

tion of Barrett’s esophagus which in turn is secondary

to gastroesophageal gastric acid reflux. There have been

suggestions that the underlying cause of this problem is

the decline in H. pylori infection. This group reviewed

the data on 117,946 incident cases of esophageal

adenocarcinoma in a wide number of cancer registries.

They found that the increase was consistent in all the

countries studied (Fig. 4) and that when statistically

analyzed on the basis of the onset of the epidemic

concluded that whatever the trigger was, it was more

likely to have operated on a specific calendar date in

each country rather than on a birth cohort or that it

targeted the population at a specific age. They discarded

the obesity epidemic as causal and felt that the relatively

© 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 68–7370
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slow decline in H. pylori infection and sex differences

did not support the theory that it was a result of the fall-

ing prevalence of H. pylori; they concluded that a yet

unidentified causal factor—first introduced in the UK in

the middle of the 20th century (but at different times in

other countries) had been responsible.

H. pylori Eradication and Cancer
Prevention

A review paper by Choi [13] from Korea assessed the

published studies on H. pylori eradication and gastric

cancer prevention. These range from prospective ran-

domized population studies in China to the prevention

of metachronous cancer following removal of early gas-

tric cancer (EGC) in Japan and Korea. It also considered

publications that have looked at the incidence of cancer

in treated and untreated peptic ulcer cohorts. The con-

clusion was that no well-designed study has shown suffi-

cient prevention of gastric cancer by H. pylori eradication

in the general population to justify mass eradication poli-

cies but that young individuals in high-risk regions may

be the best candidates for eradication therapy.

A second article from Korea by Bae et al. [14] was

more optimistic. This group retrospectively assessed the

outcome of 2089 adults who had undergone endoscopic

resection of gastric low-grade neoplasia, high-grade

neoplasia, and differentiated invasive neoplasia. The

incidence of metachronous gastric cancer was 10.9

cases per 1000 person-years in the H. pylori negative

group, 14.7 in the eradicated group, and 29.7 in the

noneradicated group. The hazard ratios in the nonera-

dicated group compared with the H. pylori negative and

eradicated groups were 2.5 (p < 0.01) and 1.9 (p = .02),

respectively. These findings mirror earlier Japanese

studies on metachronous cancer.

Lee et al. [15] report the outcome of a population

H. pylori eradication study in Taiwan started in 2004.

The study group included 5000 residents of Matsu

Island (a high-risk population for gastric cancer.) They

were >30 years of age and positive for the 13C-urea

breath test. They underwent endoscopic screening and

a 1-week clarithromycin-based triple therapy with a

10-day levofloxacin-based triple therapy for those who

failed. There was a reduction in H. pylori infection of

79%; re-infection/recrudescence was 1% per person-

year. Reduction in gastric atrophy incidence was 77%,

but intestinal metaplasia was not significant. Compared

with the 5-year period before chemoprevention was

instituted, the gastric cancer incidence reduced by 25%

and peptic ulcer disease by 67.4%; however, the inci-

dence of esophagitis rose by 6% after treatment and

two cases of Barrett’s esophagus were identified. The

decline in gastric cancer before the intervention is

shown in Fig. 5 but in spite of the conclusion drawn, a

consideration of the apparent fall in incidence in the

figure before the intervention, suggests that the end

result might have occurred without the intervention.

Cost-Effectiveness of Screen and Treat

Lansdorp-Vogelaar and Sharp [16] have reviewed ten

studies that assessed the cost-effectiveness of H. pylori

screen and treat for cancer prevention. All of them found

that screening to prevent gastric cancer in the general

population costs less than $50,000 per life year gained.

This level is a commonly used threshold for cost-effec-

tiveness (although this will depend upon the wealth of

the community considering intervention) but not for re-

treatment of failed eradication. Most studies failed to

consider either the broader benefits as well or the poten-

tial drawbacks in the widespread use of antibiotics. This

is an up-to-date comprehensive analysis of the issues.

Areia et al. [17] published a systematic review of

the cost-effectiveness of screening for gastric cancer and

the surveillance of premalignant lesions. They point out

that for gastric cancer prevention, several options can

be adopted: H. pylori screening with treatment of posi-

tive cases in order to prevent the evolution of normal

gastric mucosa to premalignant lesions and to invasive

cancer; endoscopic screening for EGC; or endoscopic

surveillance of patients with premalignant lesions to

allow detection of dysplastic lesions before they pro-

Figure 3 Annual recurrence rates of Helicobacter infection differed

significantly between countries with different development levels.
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Figure 4 Age standardized incidence of esophageal adenocarcinoma by calendar period for men.

© 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 68–7372

H pylori and Public Health Axon



gress to cancer. They stated that although very different

models, perspectives, assumptions, and data were used,

the benefit of H. pylori eradication was unanimous in

that H. pylori serology for endoscopic population screen-

ing was cost-effective even for populations with preva-

lence rates as low as 4.2 per 100,000. Endoscopic

surveillance of premalignant gastric lesions, however,

has conflicting results.

Conclusion

There are few articles in this year’s literature that

directly address the desirability of public health inter-

ventions to limit H. pylori infection. There has been

progress in understanding the prevalence of H. pylori in

different communities and the burden of both peptic

ulcer and cancer. Issues relating to the cost-effective-

ness and desirability of a population “Test and Treat”

policy are controversial. Communities that could afford

it are inversely related to those that need it most. The

cost benefit arising from prevention of peptic ulcer and

dyspepsia have been under-researched.
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Workshop Presentations

Workshop 1 Microbiology
Abstract no.: W1.1

METHYLOME DYNAMICS IN H. PYLORI
I. Kobayashi

University of Tokyo, Tokyo, Japan

Epigenetic DNA methylation affects gene expression and genome mainte-

nance. Helicobacter pylori have many sequence-specific DNA methyltransferase

genes, with different strains having unique repertoires. With a Pac Bio

machine, we detected N6-methyladenines and N4-methylcytosines throughout

the genome for five strains. The methylome was variable among closely

related strains. Hypermethylated regions were found in rpoB gene for RNA

polymerase and others. We identified DNA sequence motifs for methylation

and then assigned each to a specific homology group of the target recognition

domains in the specificity-determining genes. The results demonstrated that

they often change DNA sequence specificity through domain movement_the

movement between and within genes of coding sequences of target recogni-

tion domains. Knocking out one of the Type I specificity genes led to tran-

scriptome changes, which suggested its role in gene expression. These results

are consistent with the concept of evolution driven by epigenetic DNA

methylation, in which various changes in the methylome lead to changes in

the transcriptome and potentially to changes in phenotype (Furuta, Namba-

Fukuyo, Shibata, Nishiyama, Shigenobu, Suzuki, Sugano, Hasebe, Kobayashi.

PLoS Genetics, 2014).

A DNA methyltransferase is often paired with a restriction enzyme to form a

restriction-modification system. Based on gene mobility, we identified a super-

family (PabI) of restriction enzymes with a novel fold (Half Pipe) in H. pylori

and others. One of them excises a base from its recognition sequence (Miyazon-

o, Furuta, Watanabe-Matsui, Miyakawa, Ito, Kobayashi, Tanokura. Nature

Communications, 2014). This finding links epigenetic DNA methylation in

prokaryotes and eukaryotes.

Abstract no.: W1.2

WHERE DID THE HELICOBACTER PYLORI PROPHAGES CAME FROM?
F. F. Vale,*,† J. Vadivelu,‡ S. Indran,§ F. M�egraud*,† and P. Lehours*,†

*Universit�e de Bordeaux, Laboratoire de Bact�eriologie, Bordeaux, France;
†INSERM U853, Bordeaux, France; ‡UM Marshall Centre and Department of Medical

Microbiology, University of Malaya, Kuala Lumpur, Malaysia; §UM Marshall Centre

and Dept of Medical Microbiology, University of Malaya, Kuala Lumpur, Malaysia

Prophages are bacteriophage genomes that are inserted within the host bacterial

genome and are stably replicated within that bacterial genome. We aimed to

understand the exact time at which prophage genomes were integrated into the

genome of Helicobacter pylori, a bacterium known to accompany humans in

great migration events. Our study consisted of collecting 875 H. pylori DNA

samples which were screened for the presence of two bacteriophage genes, in-

tegrase and holin. Less than 10% of the strains present both genes. PCR prod-

ucts were sequenced and the assembled sequences were concatenated and used

to construct phylogenetic trees. Up until now we have selected 24 positive

strains for both integrase and holin genes that were typed by MultiLocus

Sequence Typing (MLST). The seven concatenated housekeeping gene

sequences were analyzed phylogenetically (Neighbor-Joining method), together

with those of 90 strains from 9 previously described H. pylori populations (Pub-

MLST.org). The analysis of the phylogenetic trees (MLST & prophages) suggests

that nearly 2/3 of the prophage positive strains present similar clustering to that

of the MLST tree, while 1/3 have distinctive positions. However, this latter

group tends to cluster with strains from the same geographic origin. These

results suggest that about 2/3 of the prophage genomes were present in the

H. pylori genome before H. pylori went out of Africa and that nearly 1/3 of the

prophages were acquired later, in specific niches in the same geographic locali-

zation. Prophages are an additional player in H. pylori genome plasticity.

Supported by grants UM.C/HIR/MOHE/13/5 (h-50001-00-A000033) and FCT-

project PTDC/EBB-EBI/119860/2010.

Abstract no.: W1.3

COMPARATIVE GENOME ANALYSIS OF TWO HELICOBACTER PYLORI

STRAINS ISOLATED FROM THE SAME PATIENT
V. G. Zhukhovitsky,* A. V. Mardanov,† A. V. Beletsky† and N. V. Ravin†

*Botkin Hospital, Moscow, Russian Federation; †“Bioengineering” Centre of the

Russian Academy of Science, Moscow, Russian Federation

Two Helicobacter pylori (HP) strains (391-A/s and 391-A/l) were isolated from

gastric mucosa of HP-seropositive patient with chronic gastritis under systemic

lupus erythematosus. Strain 391-A/l was isolated from antral as well as from

corpus mucosa and strain 391-A/s from antral mucosa only. Both strains were

isolated using conventional methods and identified by MALDI-TOF and PCR

techniques. 391-A/s and 391-A/l strains differ by the morphology and size of

their colonies, urease activity and triphenyl-tetrazolium chloride reducing

capacity. In order to reveal genetic differences between these two strains, we

determined their draft genome sequences by parallel pyrosequencing approach.

Nucleotide sequences of the genomes of 391-A/s and 391-A/l strains are highly

similar to each other but both genomes have less than 96% homology to any

other known complete HP genomes. Pairwise comparison of genome sequences

of strains 391-A/s and 391-A/l reveals 1556 point polymorphisms in 216 pro-

tein-coding genes. Notably, nucleotide sequences of ureAB genes of urease

operon and accessory genes ureIEFGD are completely identical in both strains.

The difference in urease activity may be related to nickel transport and incorpo-

ration systems, as suggested by the polymorphism in nickel responsive regulator

gene nikR, known to mediate regulation of metal metabolism and urease

expression. Genomic differences between two strains are also found in genes

coding for flagellar biosynthesis proteins, several outer membrane proteins,

[NiFe] hydrogenase assembly protein HypC, and some enzymes of central meta-

bolic pathways. Both strains lack cag-PAI pathogenicity island and contain

similar but non-identical circular plasmids about 5 kb long.

Abstract no.: W1.4

MIR-155 EXPRESSION IN HELICOBACTER PYLORI INFECTED GASTRIC

MUCOSA
W. Schirrmeister,* C. Langner,* T. Wex,† A. Link* and P. Malfertheiner*

*Department of Gastroenterology, Hepatology and Infectious Diseases,

Otto-von-Guericke University Magdeburg, Magdeburg, Germany; †Medical

Laboratory for Clinical Chemistry, Microbiology, and Infectious Diseases,

Department Molecular Genetics, Magdeburg, Germany

Introduction: H. pylori-triggered inflammation is a dynamic process that

induces the cascade of gastric carcinogenesis. Understanding of this process in

detail is crucial for the development of prevention strategies, in particular once

irreversible alterations, such as intestinal metaplasia, have occurred. Recently,

microRNA (miRNA) miR-155 has been linked with H.pylori-associated inflam-

mation, but systematic analyses are not available yet. Here, we extensively ana-

lyzed miR-155 expression in gastric mucosa with regard to H.pylori infection/

genotype and inflammatory/precancerous condition.

Methods: In the prospective study (HELDIVPAT/ERANET), 217 patients (nor-

mal mucosa (N), chronic gastritis (CG), atrophic gastritis +/- intestinal metapla-

sia (AG) underwent upper GI endoscopy. Mucosal inflammation, atrophic or

malignant changes were evaluated histologically according to Sydney classifica-

tion. Biopsies were taken from corpus and antrum. Genotyping of H. pylori was

performed following microbiological cultivation. Expression of miR-155 was

analyzed using TaqMan assay.

Results: MiRNA-155 expression was elevated in antrum mucosa of CG and

AG compared to N (p < 0.001). H.pylori-negative CG was also associated with

increased miR-155 expression, however, the highest expression was observed in

H.pylori-related CG in both antrum and corpus (p < 0.001). Active infection

with H.pylori was associated with higher miR-155 expression compared to

patients with no H.pylori detection despite H.pylori-positive serology (p < 0.05).

Expression of miR-155 was strongly dependent on cagA+ genotype and vacA

status (s1i1 m1) (p < 0.001).

Discussion: Our data highlight the importance of H.pylori and miR-155 inter-

action. The magnitude of the miR-155 expression may be predictive for progres-

sion of H.pylori-triggered inflammation in gastric mucosa.
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Workshop 1 Microbiology



Abstract no.: W1.5

PROTON PUMP INHIBITORS ALTER GASTRIC MICROBIOTA

COMPOSITION IN SUBJECTS WITH UPPER GASTROINTESTINAL

SYMPTOMS: PRELIMINARY METAGENOMICS ANALYSIS
F. Paroni,* G. Cammarota,† F. Bugli,‡ S. Bibb�o,† G. Ianiro,† M. Iacono,§

E. D. Capoluongo,¶ F. Scaldaferri,† A. Gasbarrini,† M. Sanguinetti** and

L. Masucci**

*Institute of Microbiology, Catholic University School of Medicine, Rome, Italy;
†Division of Internal Medicine and Gastroenterology, Catholic University School of

Medicine, Rome, Italy; ‡Institute of Microbiology, Catholic University School of

Medicine, Rome, Italy; §Roche Diagnostics, Rome, Italy; ¶Laboratory of Clinical

Molecular Biology, Catholic University School of Medicine, Rome, Italy; **Institute of

Microbiology, Catholic University School of Medicine, Rome, Italy

Introduction and Aim: Human stomach harbours a broad variety of microor-

ganisms, often evaluable only through metagenomics. Chronic therapy with

PPIs increases the risk of gut microbiota-related diseases such as C. difficile

infection and spontaneous bacterial peritonitis. Modification of gastric microbial

ecosystem by PPIs has not been described yet.

Our aim is to assess the composition of gastric microbiota in subjects with upper

gastrointestinal symptoms either taking or not PPIs.

Materials and Methods: We analyzed gastric biopsies from 10 consecutive

patients undergoing upper endoscopy because of epigastric pain, heartburn or

dyspepsia. We enrolled 5 patients taking PPIs (group A) and 5 ones free from

gastrointestinal drugs (group B). We collected two biopsies for each patient.

Roche 454 GS Junior was used for metagenomic analysis. Obtained data were

analyzed by Qiime suite.

Results: Bacteria amplicons were detected in all samples. Overall, prevalent

bacteria classes were Epsilonproteobacteria (26.5%), Bacilli (21%), Bacteroidia

(19.3%), and Gammaproteobacteria (7.8%). Generally, a higher number of

microorganisms was found in group A.

Differences in gut microbiota composition were observed between two groups.

Higher abundance of Actinobacteria (9.74% VS 0.98%), Bacilli (27.78% VS

14.22%), Clostridia (8.96% VS 6.32%), Betaproteobacteria (7.68% VS 1.32%)

and Gammaproteobacteria (13.86% VS 1.86%) and a lower presence of Epsi-

lonproteobacteria (1.06% VS 51.8%) were found in group A when compared

with group B.

Conclusions: PPIs modify gastric microbiota composition in subjects with upper

gastrointestinal symptoms. Such phenomenon may explain the role of PPIs in

gut-microbiota related diseases. Further investigations on this topic are warranted.

Abstract no.: W1.6

HIGH PREVALENCE OF MULTI-DRUG RESISTANCE IN H. PYLORI

ISOLATES FROM 1001 NA€IVE PATIENTS
V. Castelli,* N. Vakil,† G. Fiorini,* I. Saracino,* C. Zaccaro,* C. Ricci,‡ A. Zullo,§

L. Gatta¶ and V. Berardino*

*Department of Medical and Surgical Sciences, Bologna, Italy; †School of Medicine

& Public Health, University of Wisconsin, WI, USA; ‡Gastroenterology Unit,

University of Brescia, Brescia, Italy; §Department of Gastroenterology and Digestive

Endoscopy, “Nuovo Regina Margherita” Hospital, Italy; ¶Gastroenterology and

Digestive Endoscopy Unit, Versilia Hospital,, Lido di Camaiore, Italy

Background: Antibiotic resistant strains of H. pylori have been increasing

worldwide. Aim: to assess the prevalence of resistant strains to metronidazole,

clarithromycin, and levofloxacin in na€ıve patients performing an EGDS for dys-

peptic symptoms in Italy.

Methods: 1065 H.pylori infected na€ıve patients (median age: 51 years; IQR:

39–62) underwent gastroscopy and a biopsy sample was obtained to perform

culture and an in vitro antimicrobial susceptibility testing. According to EUCAST

2012 guidelines, susceptibility testing was performed by epsilometer test.

Results: Data on resistance were available for 1001 patients (93.9%). Resis-

tance to metronidazole was found in 38.3%; to clarithromycin in 32.7%; and

to levofloxacin in 23.7% of the strains. Double resistance to clarithromycin +
metronidazole was found in 10.4%; to clarithromycin + levofloxacin in 2.8%;

and to metronidazole + levofloxacin in 5.6% whilst 10.4% of the strains were

resistant to metronidazole + clarithromycin + levofloxacin.

Female sex was found to be related to both metronidazole resistance (OR: 2.5,

95% CI = 1.9–3.3; p = 0.0001) and metronidazole plus clarithromycin resis-

tance (OR: 2.5, 95% CI = 1.5�4.0; p = 0.0001). An association with single met-

ronidazole and clarithromycin resistance was found among non-Italian patients

(OR: 2.0, 95% CI = 1.4�3.0; p = 0.0001 and OR: 1.8, 95% CI = 1.2–2.6,
p = 0.003 respectively). No role for smoke, alcohol consumption and BMI

emerged.

Conclusions: Resistant strains are widely prevalent in H pylori na€ıve patients.

First line therapies need to account for increasing clarithromycin resistance.

Levofloxacin based triple therapies are unlikely to represent an alternative

front-line therapy.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–16778
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Workshop 2 Therapy
Abstract no.: W2.1

PAN-EUROPEAN REGISTRY ON H. PYLORI MANAGEMENT (HP-EUREG):

INTERIM ANALYSIS OF 5792 PATIENTS
A. G. McNicholl,* A. Gasbarrini,† B. Tepes,‡ F. Lerang,§ D. S. Bordin,¶ O. Shvets,

** T. Rokkas,†† L. Kupcinskas,‡‡ M. Leja,§§ M. Katicic,¶¶ J. C. Machado,***

L. Boyanova,††† K. Przytulski,‡‡‡ I. Simsek,§§§ G. M. Buzas,¶¶¶ T. Axon,****

C. Beglinger,†††† P. Bytzer,‡‡‡‡ V. Lamy,§§§§ A. Goldis,¶¶¶¶ L. G. Cappelle,*****

L. Veijola,††††† M. Caldas,* M. Ramas,* F. Megraud,‡‡‡‡‡ C. A. O’Morain,§§§§§

J. P. Gisbert* and on Behalf of the Hp-EuReg investigators the European

Helicobacter Study Group

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †University of Sacro

Cuore, Rome, Italy; ‡AM DC Rogaska, Ljubliana, Slovenia; §Central Hospital, Østfold,

Norway; ¶Clinical Sci. Centre, Moscow, Russian Federation; **Medical University,

Kyiv, Ukraine; ††Hospital Henry Dunant, Athens, Greece; ‡‡University of Health

Sciences, Kaunas, Lithuania; §§University of Latvia, Riga, Latvia; ¶¶Clinical Hospital,

Zagreb, Croatia; ***IPATIMUP, Porto, Portugal; †††Medical University of Sofia, Sofia,

Bulgaria; ‡‡‡Medical C. Postgraduate Education, Warsaw, Poland; §§§Dokuz Eylul

University, Izmir, Turkey; ¶¶¶Ferencv�aros Health Centre, Budapest, Hungary;

****University of Leeds, Leeds, UK; ††††University Hospital Basel, Basel, Switzerland;
‡‡‡‡Køge University Hospital, Køge, Denmark; §§§§CHU Charleroi, Charleroi, Belgium;
¶¶¶¶CECH Timisoara, Timisoara, Romania; *****Erasmus Medisch Centrum,

Rotterdam, Netherlands; †††††Herttoniemi Hospital, Helsinki, Finland; ‡‡‡‡‡Hôpital

Pellegrin, Bordeaux, France; §§§§§Trinity College Dublin, Dublin, Ireland

Introduction: Due to the diversity of H. pylori strains, resistances and geo-

graphical particularities, the most efficient management strategy is still to be

found.

Aim: To systematically register the clinical practice of European gastroenterolo-

gists regarding H. pylori infection and treatment (31 countries, 250 recruiting

investigators).

Methods: A Local Coordinator was selected from each country with more than

10 H. pylori references in PubMed. Each Coordinator selected a representative

group of recruiting investigators from its country. An e-CRF was created to sys-

tematically register all adult patients infected with H. pylori. Variables included:

Patient’s demographics, previous eradication attempts, prescribed treatment,

adverse events, and outcomes (cure rates, compliance and follow-up).

Results: Up to now, 5792 patients have been included, and 3860 have fin-

ished follow-up. 58% females. 87% Caucasian. Mean age 57 years. 4.3% had

drug allergies (77% to penicillin). 53% of indications were dyspepsia. 23% had

gastroduodenal ulcer. 78% were treatment na€ıve, 16% second-line, 4.8% third-

line, 1.2% fourth-line, and 0.5% fifth-line. Culture was performed in 15%

(57% resistant). 63% of prescriptions were triple regimens, 12% non-bismuth

quadruple concomitant, 14% sequential, and 6.9% bismuth-quadruple. 47% of

patients had adverse events, although mostly mild (62%) and short (6.7 days),

causing discontinuation in 4.2% of cases. Given the great diversity of included

regimens, detailed results for first-line, rescue treatments, and adverse events

will be presented as separate abstracts.

Conclusion: H. pylori management by gastroenterologists in Europe is extre-

mely diverse, and in most settings suboptimal. Continuation of this registry

may offer valuable information to improve this management.

Abstract no.: W2.2

A NEWLY DEVELOPED POTASSIUM-COMPETITIVE ACID BLOCKER,

VONOPRAZAN VS. LANSOPRAZOLE IN FIRST-LINE TRIPLE THERAPY

WITH AMOXICILLIN, AND CLARITHROMYCIN FOR H. PYLORI

ERADICATION – PHASE 3, DOUBLE-BLIND STUDY
K. Murakami,* Y. Sakurai,† M. Shiino,† N. Funao,† A. Nishimura† and M. Asaka‡

*Department of Gastroenterology Faculty of Medicine, Oita University, Oita, Japan;
†Takeda Pharmaceutical Company, Ltd., Osaka, Japan; ‡Department of Cancer

Preventive Medicine, Hokkaido University Graduate School of Medicine, Hokkaido,

Japan

Background: Vonoprazan (VPZ), a potassium-competitive acid blocker, has

been shown to have a more potent acid-inhibitory effect than lansoprazole

(LPZ) and consequently it was expected to have good efficacy compared with

LPZ for H. pylori eradication.

Aims: To verify the non-inferiority of the efficacy of triple therapy with VPZ/

amoxicillin (AMX)/clarithromycin (CLR) to that with LPZ/AMX/CLR in

H. pylori-positive patients with gastric or duodenal ulcer history.

Methods: In this phase 3, randomized, double-blind, double-dummy, multi-

center, parallel-group comparison study, eligible subjects were randomly allo-

cated to one of four 7-day bid courses in the first-line therapy: VPZ (20 mg) or

LPZ (30 mg), AMX (750 mg) and CLR (200 mg or 400 mg). VPZ/AMX/CLR

and LPZ/AMX/CLR were compared regardless of CLR dose. Eradication was

evaluated by the 13C-urea breath test more than 4 weeks after the therapy.

Results: A total of 650 subjects were randomized. The eradication rate was

92.6% for VPZ/AMX/CLR and 75.9% for LPZ/AMX/CLR. The non-inferiority

and superiority of VPZ/AMX/CLR to LPZ/AMX/CLR was confirmed (95% CI of

difference [11.2%, 22.1%], p < 0.0001). Of note was that for subjects with CLR

resistance, the eradication rate was significantly higher in VPZ/AMX/CLR com-

pared with LPZ/AMX/CLR (82.0% vs. 40.0%, p < 0.0001). The overall inci-

dence of drug-related treatment-emergent adverse events (TEAEs) was 20.4%

in VPZ/AMX/CLR and 24.6% in LPZ/AMX/CLR. Most of the TEAEs were mild.

Conclusion: The non-inferiority and superiority of VPZ/AMX/CLR to LPZ/

AMX/CLR was confirmed. Furthermore a significant difference was observed

between VPZ/AMX/CLR and LPZ/AMX/CLR, especially in the subjects with CLR

resistance. VPZ/AMX/CLR therapy was safe and well tolerated in this study.

Abstract no.: W2.3

A NETWORK META-ANALYSIS OF FIRST-LINE H. PYLORI ERADICATION

REGIMENS
A. G. McNicholl,* F. Catal�a-Lopez,† A. Tobias‡ and J. P. Gisbert*

*Hospital de La Princesa, IP and CIBERehd, Madrid, Spain; †Spanish Agency for

Medicines and Health Products (AEMPS), Madrid, Spain; ‡Spanish National Research

Council (CSIC), Madrid, Spain

Background: Given the difficulty of eradicating H. pylori, several first-line regi-

mens have been proposed. Comparative studies and conventional meta-analyses

are unable to answer which treatment offers the best global results. Network

meta-analyses can provide and overall response to this question.

Aim: To evaluate the efficacy of all first line treatments using network meta-

analytical methodology.

Methods: Search strategy: electronic searches on database and hand-search from

bibliography from selected articles during a 25 year period. Selection of studies:

full published papers of randomized clinical trials comparing any first-line treat-

ment in H. pylori eradication reporting efficacy by intention-to-treat. Methods:

network meta-analytical methodology using STATA-12 to estimate comparative

OR, using both fixed and random effects models.

Results: Of 75 articles were selected for full review, and 62 were finally

included (15 606 patients). Available regimens for network comparison were:

Standard-triple (5, 7, 10 and 14-days), Bismuth-quadruple (7, 10 and 14-days),

Sequential (10-days) and Concomitant (5, 7 and 10-days). Best overall results

were achieved with Concomitant (7 and 10-day) and secondly with Bismuth-

quadruple (10-day) regimens. Regarding 10 day regimens (Table), Standard-tri-

ple was significantly inferior to the rest. Sequential and Bismuth-quadruple were

equivalent. Concomitant was significantly superior to sequential. Concomitant

showed marginally non-significant higher efficacy than Bismuth-quadruple.

Conclusion: Network meta-analysis of H. pylori first-line treatments estimates

best eradication results with 10-day concomitant and secondly with 10-day bis-

muth-quadruple regimens.

Table: Comparison of 10-day regimens

Bismuth-quadruple Sequential Concomitant

Standard-triple 1.6 (1.2–2.1)* 1.6 (1.3–1.8)* 2.1 (1.5–2.9)*
Bismuth-quadruple 1.0 (0.77–1.3) 1.3 (0.9–2.0)
Sequential 1.4 (1.1–1.8)*

Numbers represent OR (95%C.I.) towards higher efficacy with the treatment in columns.
*Statistically significant
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Abstract no.: W2.4

A RANDOMISED STUDY COMPARING 10 DAYS CONCOMITANT AND

SEQUENTIAL TREATMENTS FOR THE ERADICATION OF HELICOBACTER

PYLORI, IN A HIGH CLARITHROMYCIN RESISTANCE AREA
S. D. Georgopoulos,* E. Xirouchakis,* E. Zampeli,† B. Martinez-Gonzales,‡

I. Grivas,§ C. Spiliadi,¶ M. Sotiropoulou,† K. Petraki,** F. Laoudi,* K. Zografos,*

D. Sgouras,‡ P. Kasapidis,§ A. Mentis‡ and S. Michopoulos†

*Athens Medical, P. Faliron Hospital, P. Faliro, Athens, Greece; †Alexandra General

Hospital, Athens, Greece; ‡Hellenic Pasteur Institute, Athens, Greece; §Central Clinic

of Athens, Athens, Greece; ¶Athens Medical Amaroussion Hospital, Athens, Greece;

**Metropolitan Hospital, N. Faliro, Athens, Greece

Aims: Our study compares quadruple non-bismuth “concomitant” and

“sequential” regimens for H. pylori eradication in a high clarithromycin resis-

tance area.

Patients and methods: Multicenter prospective randomised clinical trial from

Greece. We included H. pylori positive, treatment na€ıve, patients. All had posi-

tive CLO-test and/or histology and culture. They received either sequential

(esomeprazole 40 mg, amoxicillin 1gr bid for 5 days, followed by 5 days of

esomeprazole 40 mg, clarithromycin 500 mg and metronidazole 500 mg bid),

or concomitant treatment (all drugs taken concomitantly bid for 10 days). Erad-

ication confirmed by 13C-urea breath test or histology 4–6 weeks after treat-

ment. Adverse events and adherence were evaluated.

Results: One hundred ten patients (47F/63M, aged 19–83, mean 54 years,

38% smokers, 24% ulcer disease) allocated to concomitant and 109 (51F/58M,

aged 21–94, mean 51.7 years, 33% smokers, 20% ulcer disease) to sequential

treatment. Positive cultures 181/210 (86%), resistances: 35% metronidazole,

23% clarithromycin, 7.7% dual. Eradication rates were, respectively, 89.1%

(98/110) versus 80.7%(88/109) by intention to treat (p = 0.1) and 93.4%(98/

105) versus 83.8%(88/105) per protocol (p = 0.04, 95%CI:0.91–18.4). Overall,

adherence was 98%(95%CI 95.9–99.6). Eradication rates according to resis-

tances were: dual sensitive strains 44/44 (100%), 53/46 (94%) (p = 0.4), met-

ronidazole single resistant 21/21 (100%), 21/28 (75%) (p = 0.04),

clarithromycin single resistant 11/14 (79%), 11/14 (79%) (p = 1), and dual

resistant 7/9 (78%), 2/5 (40%) (p = 0.2) for concomitant and sequential regi-

mens, respectively. Side effects were reported by 40% of patients, comparable

among regimens, and without treatment discontinuation.

Conclusions: Concomitant treatment eradication rate overcomes 90% per pro-

tocol and has a significant advantage over sequential therapy. This is probably

due to its better efficacy on metronidazole resistant strains. Both regimens were

well tolerated and safe.

Abstract no.: W2.5

TAILORED VERSUS BISMUTH QUADRUPLE VERSUS CONCOMITANT

THERAPY FOR THE FIRST-LINE TREATMENT OF HELICOBACTER PYLORI

IN CHINESE PATIENTS: A MULTICENTRE, OPEN-LABEL, RANDOMIZED

CONTROL TRIAL
L. Zhou,* Z. Song,* J. Zhang,† J. Qian,‡ Y. Li,§ P. Bai,* Y. Wang* and Y. Xue*

*Peking University Third Hospital, Beijing, China; †National Institute for

Communicable Disease Control and Prevention, Chinese Center for Disease Control

and Prevention, Beijing, China; ‡Peking Union Medical College Hospital, Beijing,

China; §Qilu Hospital of Shandong University, Jinan, China

Background: Empirical eradication therapies to Helicobacter pylori infection are

often difficult to obtain satisfactory efficacy in China due to high prevalence of

antibiotic resistance.

Aims: To compare eradication rate, safety and compliance among tailored, bis-

muth quadruple and concomitant therapy.

Methods: Consecutive dyspeptic patients referred for gastroscopy at three hos-

pitals were recruited. 1050 patients with Helicobacter pylori infection and na€ıve to

eradication were randomly assigned to 10-day tailored, bismuth quadruple and

concomitant treatment. Tailored regimen was adjusted according to clarithromy-

cin resistance (E-test) and CYP2C19 polymorphism (PCR to gastric mucosal

samples). If clarithromycin-susceptible, PPI+amoxicillin (1 g bid)+clarithromycin

(0.5 g bid); If clarithromycin-resistant, PPI+amoxicillin (1 g tid)+tinidazole (0.5 g

tid). If homozygous-extensive-metabolizer, rebaprazole (10 mg bid); if heterozy-

gous-extensive-metabolizer or poor-metabolizer, esomeprazole (20 mg bid).

Bismuth quadruple regimen comprised esomeprozole (20 mg), amoxicillin (1 g),

clarithromycin (0.5 g) and bismuth potassium citrate (220 mg), twice-a-day.

Concomitant regimen comprised esomeprozole (20 mg), amoxicillin (1 g), clari-

thromycin (0.5 g) and tinidazole (0.5 g), twice-a-day.

Results: The three groups were well matched in basic information, antibiotic

resistance and CYP2C19 polymorphism. Eradication efficacy was better in tai-

lored group than other two groups in either ITT or PP analysis (p < 0.05). A

higher rate of adverse events was recorded in concomitant treatment (p < 0.05)

(Table 1).

Conclusions: Tailored therapy obtained a better efficacy and safety than bis-

muth quadruple and concomitant therapy in Chinese na€ıve patients with Heli-

cobacter pylori infection, suggesting it may be a more suitable choice in regions

with a high prevalence of antibiotic resistance.

Table 1: Comparison of Helicobacter pylori eradication rate, safety and compli-

ance

Tailored therapy

(n = 350)

(32 patients with

negative cultures)

Bismuth quadruple

therapy (n = 350)

Concomitant

therapy (n = 350)

Eradication rate:

ITT / PP analysis

88.7%/93.3% 77.4%/87.0% 78.3%/87.4%

Patients with

adverse events

22.0% 26.6% 31.7%

Compliance

(took at least

80% of drugs)

94.3% 90.0% 89.4%

Abstract no.: W2.6

TRIPLE THERAPY, SEQUENTIAL THERAPY, AND CONCOMITANT

THERAPY FOR HELICOBACTER PYLORI INFECTION IN KOREA: A

MULTICENTER, RANDOMIZED CONTROLLED TRIAL
J. Kim,* J. Kim,* B. Kim,* H. Kim,† B. Bang,† C. Kim,‡ T. Kim,‡ S. Hong§ and

J. Han§

*The Catholic University of Korea, Incheon, Republic of Korea; †Inha University,

Incheon, Republic of Korea; ‡The Catholic University of Korea, Bucheon, Republic of

Korea; §SoonChunHyang University, Bucheon, Republic of Korea

Background/Aims: Eradication of Helicobacter pylori infection with triple ther-

apy (TT) has been reported to achieve unacceptable rates in Korea. The aim of

this study was to compare the efficacy of sequential therapy (ST) and concomi-

tant therapy (CT) with that of TT in Korea.

Methods: For this multicentre, randomized trial, patients with H. pylori infec-

tion from four centers in Korea were recruited. Patients were randomly allo-

cated to TT (PPI, amoxicillin and clarithromycin for 10 days), ST (PPI and

amoxicillin for the first 5 days, followed by PPI, clarithromycin and metronida-

zole for the next 5 days) or CT (PPI, amoxicillin, clarithromycin and metronida-

zole for 10 days).

Results: From March, 2013 a total of 227 patients were enrolled in our study.

Seventy nine patients were allocated to the TT, 72 patients to CT group, and 65

patients to the ST group. For ITT analysis, the eradication rates of TT, ST and

CT were 59.5% (47/79), 68.1% (49/72), 80.0% (52/65), respectively. For PP

analysis, the eradication rates were 79.7% (47/59), 86.0% (49/57), 96.2% (50/

52), respectively. CT achieved higher eradication rates than TT and ST. The rate

of adverse events and adherence to the medication was similar between the

three treatment groups.

Conclusions: Our prospective, multicenter study suggests that concomitant

therapy may be better than triple therapy and sequential therapy for eradica-

tion of Helicobacter pylori in Korea. More data from more patients will be fol-

lowed and this should allow us to reach more definite conclusions.
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Abstract no.: W3.1

ANTIMICROBIAL RESISTANCE OF HELICOBACTER PYLORI ISOLATES IN

ALASKA NATIVE PERSONS FROM 2000 TO 2013: RESULTS FROM THE

ALASKA SENTINEL SURVEILLANCE PROJECT
M. G. Bruce,* J. Morris,* D. Bruden,* A. Reasonover,* D. Hurlburt* and

B. McMahon†

*Centers for Disease Contol and Prevention, Anchorage, AK, USA; †Alaska Native

Tribal Health Consortium, Anchorage, AK, USA

Introduction: Helicobacter pylori (H. pylori) infection is more common in Alaska

Native (AN) people than the general US population, with seroprevalence

approaching 75%.

Methods: Gastric biopsy specimens were obtained from AN persons undergo-

ing endoscopy for clinical indications between January 2000 and December

2013 at sites collaborating in CDC’s sentinel surveillance system. Specimens

were cultured to isolate H pylori. Susceptibility testing (agar dilution) for met-

ronidazole [minimum inhibitory concentration (MIC) of resistant isolates:

>8 lg metronidazole/mL], clarithromycin (MIC >1 lg/mL), amoxicillin (MIC

≥1), and tetracycline (MIC ≥2) was performed on H. pylori isolates from 593

persons and levofloxacin testing (Etest, MIC >2) was performed on isolates

from 586 persons.

Results: H. pylori was isolated from 660/1521 (43%) persons undergoing upper

endoscopy. Resistance to metronidazole was demonstrated in isolates from 46%

of persons, clarithromycin 30%, amoxicillin 2%, and levofloxacin 15% of per-

sons. Dual resistance to clarithromycin and metronidazole was observed in 15%

of persons. Of those levofloxacin- resistant, 20% were also resistant to metroni-

dazole and clarithromycin. Resistance to metronidazole (45–49%) and clarithro-

mycin (24–39%) varied by region. Female patients were more likely than males

to demonstrate metronidazole, and clarithromycin resistance (p < 0.01 both). A

statistically significant increase in the proportion of persons with isolates resis-

tant to levofloxacin was observed over time (p < 0.01).

Conclusion: Resistance to metronidazole, clarithromycin, and levofloxacin is

common among H. pylori isolates from AN persons residing in Alaska. Persons

infected with isolates demonstrating resistance to multiple antibiotics could

have problems related to treatment and clearance of this infection.

Abstract no.: W3.2

THE PREVALENCE OF HELICOBACTER PYLORI REMAINS HIGH IN

AFRICAN-AMERICAN AND HISPANIC VETERANS
T. H. Nguyen,*,† D. Ramsey,*,† D. Y. Graham,*,‡ S. Shiota,*,§ Y. Shaib,*,§

M. Velez,*,§ R. Cole,*,§ B. Anand,*,§ M. Vela* and H. B. El-Serag*,§,†

*Baylor College of Medicine, Houston, TX, USA; †Center for Innovations in Quality,

Effectiveness and Safety, Michael E. DeBakey Veteran Affairs Medical Center,

Houston, TX, USA; ‡Departments of Medicine and Microbiology and Virology,

Michael E. DeBakey Veteran Affairs Medical Center, Houston, TX, USA; §Section of

Gastroenterology and Hepatology, Department of Medicine, Michael E. DeBakey

Veteran Affairs Medical Center, Houston, TX, USA

Helicobacter pylori prevalence in the United States has been declining albeit less

in blacks and Hispanics. The aim of this study was to examine age- and race-

specific prevalence rates of active H. pylori infection defined by culture and

histopathology. This is a cross-sectional study performed at a Veteran Affairs

medical center among patients scheduled for elective esophagogastroduodenos-

copy (EGD) and from primary care clinics eligible for screening colonoscopy

from 2008 to 2013. All underwent an EGD with gastric biopsies and completed

a questionnaire. Samples were cultured irrespective of findings on histopathol-

ogy. Positive H. pylori was defined as positive culture or histopathology (organ-

ism combined with active gastritis). We analyzed data on 1200 patients; most

(92.8%) were men and non-Hispanic white (59.9%) or black (28.9%). H. pylori

infection was positive in 347 (28.9%). Highest prevalence was in black males

aged 50–59 (53.3%; 95% CI, 44.0–62.4%), followed by Hispanic males aged

60–69 (48.1%; 95% CI, 34.2–62.2%), and lowest in non-Hispanic white males

aged 40–49 (8.2%; 95% CI, 2.7–20.5%). Those aged 50–59 were significantly

associated with H. pylori positivity (adj. OR, 2.32; 95% CI, 1.21–4.45) compared

with those aged 40–49, as were blacks (adj. OR, 2.57; 95% CI, 1.83–3.60)
and Hispanics (adj. OR, 3.01; 95% CI, 1.70–5.34) compared with non-Hispanic

whites. Those with some college education were less likely to have active

H. pylori infection compared to those with no college education (adj. OR 0.51;

95% CI, 0.37–0.69). The prevalence of H. pylori remains high (28.9%) with

higher rates in blacks and Hispanics with lower education levels.

Abstract no.: W3.3

H. PYLORI INFECTION RATE IS HIGHER BETWEEN THE THIRD AND THE

FIFTH DECADE OF LIFE IN PATIENTS FROM LESS-INDUSTRILIZED

COUNTRIES: A GOOD OPPORTUNITY FOR GASTRIC CANCER

PREVENTION?
F. Mangiola,* F. Del Zompo,* G. Vanella,* G. D’Angelo,* D. Feliciani,*

F. Beghella Bartoli,* V. Tesori,* T. A. Di Rienzo,* L. R. Lopetuso,* A. Tortora,*

M. C. Campanale,* F. Scaldaferri,* M. Candelli,* M. Gabrielli,* V. Ojetti,*

E. Gaetani,* G. B. Gasbarrini,† A. Gasbarrini* and F. Franceschi*

*Policlinico A. Gemelli, Rome, Italy; †Fondazione Ricerca in Medicina, Bologna, Italy

Background: Epidemiological studies demonstrated how ethnicity might

strongly influence the probability to acquire H. pylori infection. Rome is a

multi-ethnic metropolis and many patients coming from less-industrialized

Countries (LIC) come to our Gastroenterology Unit to perform 13C urea breath

test (UBT) because of the occurrence of upper GI symptoms. The aim of this

study was to assess the turnout of patients from LIC referred to our clinic and

to compare the prevalence of H. pylori infection among patients from industrial-

ized Countries (IC) and LIC.

Methods: Of 2482 patients (1621 female, mean age 46.5 � 17.5 years) per-

formed UBT between January 2013 and May 2014 in our Gastroenterology

Unit according to international guidelines. 10.4% of them were from NIC, as

assessed by the place of birth. Cumulatively, the studied population showed a

DOB>3.50& in 25.1% of cases, with a statistically significant difference

between patients from LIC compared to IC (38.9% versus 23.0% respectively,

p < 0.001). Interestingly, when these results were pooled for age, a significant

difference was maintained only in patients in the 3rd, 4th and 5th decade of

age (46.9% versus 19.2%, p = 0.001; 50.8% versus 20.6%, p < 0.001; 38.1%

versus 22.4%, p = 0.007 respectively).

Conclusions: Our data demonstrate that the prevalence of H. pylori infection

is higher in patients form LIC but with a peculiar difference in the third,

fourth and fifth decade of life. Those findings highlight the influence of socio-

cultural environment in the transmission of this infection and help to identify

subpopulations who will benefit from H. pylori eradication to prevent gastric

cancer.

Abstract no.: W3.4

H. PYLORI (HP) INFECTION WITH CAGA-POSITIVE STRAINS IS

ASSOCIATED WITH ANAEMIA IN INFANTS AND TODDLERS
D. M. M. Queiroz,* L. L. C. Braga,† S. L. Perry,‡ A. M. C. Rocha,* G. A. Rocha*

and J. E. Crabtree‡

*Universidade Federal de Minas Gerais/Faculdade de Medicina, Belo Horizonte,

Brazil; †Universidade Federal do Cear�a, Fortaleza, Brazil; ‡Leeds Institute of

Molecular Medicine/University of Leeds, Leeds, UK

Hp infection is considered to be one cause of iron-deficiency anaemia (IDA).

Because infection is mainly acquired early in childhood, it is plausible that

infected children are at increased risk of developing IDA as a consequence of

hypochlorhydria associated with acute infection. However, the role of Hp

virulence factors in paediatric anaemia is unknown. We evaluated whether

infection by Hp CagA-positive strains is associated with anaemia in a longitudi-

nal birth cohort of 116 children living in a poor community in Brazil. They

were evaluated at 6, 12, 18, 24, 30 and 36 months of age. Children were con-

sidered Hp-positive when 13C-UBT and monoclonal HpSA test, which have an

excellent agreement to detect Hp infection, were both positive and Hp-negative

when both tests were negative. CagA IgG serological status was evaluated by

ELISA. Because maternal anti-CagA IgG may be present in young infants,

analyses were undertaken after 12 months of age. Anaemia was strongly associ-

ated with Hp and CagA-seropositivity (p < 0.001) (Hp-pos/CagA-pos = 65.6%,

Hp-pos/CagA-neg = 15.6%, Hp-neg/CagA-neg = 18.8%). Mean Haemoglobin-

Hb and Haemotocrit-Ht values were significantly lower in CagA-seropositive

than CagA-seronegative children at 12, 18 and ≥24 months of age (p < 0.001

for all). CagA IgG titres inversely correlated with the levels of Hb (R = 0.38,

p < 0.001) and Ht (R = 0.40, p < 0.001). CagA seropositivity was considered a

predictor of low levels of Hb/Ht in linear regression analyses (t = �4.704,-

4.648, respectively, p < 0.001). Hb/Ht levels increased positively with increasing

age in CagA-seronegative (p < 0.001), but not in CagA-seropositive children
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(p = 0.40). In conclusion, young children infected with CagA-positive Hp strains

are at increased risk of developing anaemia.

Abstract no.: W3.5

EVOLUTION OF HELICOBACTER PYLORI ASSOCIATED GASTRO-

DUODENAL ULCERS OR EROSIONS OVER THE LAST 23 YEARS:

DECLINE OR STEADY STATE?
M. Burgard,* K. Kotilea,* J. Mekhael,* Y. Miendje-Deyi,† C. De Prez,‡

J. Vanderpas,§ S. Cadranel* and P. Bontems*

*Paediatric Gastroenterology, Hôpital Universitaire des Enfants Reine Fabiola,

Universit�e Libre de Bruxelles, Brussels, Belgium; †Microbiology department,

University Hospital Brugmann, Universit�e Libre de Bruxelles, Brussels, Belgium;
‡Pathology department, University Hospital Brugmann, Universit�e Libre de Bruxelles,

Brussels, Belgium; §Scientific Institute of Public Health, Brussels, Belgium

Recent data suggest that, in children, the proportion of gastro-duodenal ulcers/

erosions associated with Helicobacter pylori infection is currently lower than

expected. In this study, we trace this proportion over two decades.

Methods: Retrospective review of the reports of all upper GI endoscopies with

biopsies for culture over the last 23 years. Helicobacter pylori status was evalu-

ated using a combination of several invasive methods and its rate compared in

different time periods between children with lesions and controls

Results: A total of 7849 endoscopies were performed in 5983 children (2874F/

3109M, median age 7.6 years, range 0.1–17.9 years). At their first endoscopy

12.2% of the children presented gastric and/or duodenal ulcers or erosions

(35.4% of them infected by Helicobacter pylori) while no such lesions were iden-

tified in 87.8% (controls, 21.3% being infected). The exposure factors associ-

ated with such lesions were older age (p < 0.001), male gender (p 0.002) and

Helicobacter pylori infection (p < 0.0001). Gastric ulcers were not significantly

associated with Helicobacter pylori (23% infected) while only 55% of duodenal

ulcers are associated with an infection, 33% of gastric erosions and 48% of

duodenal erosions. The proportion of gastro-duodenal lesions associated with

Helicobacter pylori remained stable over time. Children with Helicobacter pylori

infection and ulcers were older than those with Helicobacter pylori without ulcers

(p < 0.001).

Conclusions: Our study confirms that, in our paediatric population, the pro-

portion of ulcers without Helicobacter pylori infection is higher than previously

suggested and that this prevalence has not changed over the two last decades.

Abstract no.: W3.6

GAS PRODUCTION DURING LACTULOSE BREATH TEST IS ASSOCIATED

WITH HELICOBACTER PYLORI INFECTION
F. Del Zompo, D. Feliciani, F. Mangiola, G. D’Angelo, T. Di Rienzo, G. Vanella,

F. Beghella Bartoli, V. Tesori, L. Lopetuso, F. Scaldaferri, M. Candelli,

M. Gabrielli, V. Ojetti, E. Gaetani, G. Gasbarrini, A. Gasbarrini and F. Franceschi

Department of Internal Medicine, Policlinico A. Gemelli, Rome, Italy

Background: Previous studies have shown that an impaired gastric acidity

may increase the number of bacteria colonizing the GI tract and influencing gas

production. Since H. pylori infection determines a variation of the gastric pH,

we have designed a study aimed at assessing its possible role in intestinal gas

production.

Methods: Of 101 consecutive patients (70 women, mean age 41 � 15 years)

that performed both a lactulose breath test and a 13C urea breath test within

7 days in our Gastroenterology Unit between November 2013 and May 2014

were enrolled. All the tests were performed under standard conditions; Area

Under the Curve (AUC) for produced H2 and CH4 was calculated with the trap-

ezoidal rule; statistical analysis was performed using v2 test.

Results: 13 out of 101 patients (12.9%) produced more CH4 than H2 after

10 g lactulose ingestion, showing a AUCH2/AUCCH4 ratio < 1. Among those,

53.8% obtained a DOB>3.50& at urea breath test, compared with 25% of

patients with AUCH2/AUCCH4 > 1 (p = 0.032). Moreover, we observed similar

rates of small intestinal bacterial overgrowth (SIBO) in patients with and with-

out H. pylori infection (13.8% versus 13.9%, respectively).

Conclusions: This study shows for the first time that more than a half of

patients with a predominant methane production is H. pylori-positive, thus sup-

porting the concept of an active interplay between H. pylori and intestinal

microflora independently from the presence of SIBO. Finally, lactulose breath

test could help identifying a subpopulation of patients with higher rates of

H. pylori infection.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–16782
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Abstract no.: W4.1

INFLAMMATORY RESPONSE IN NEONATAL THYMECTOMIZED BALB/C

MICE INFECTED BY HELICOBACTER PYLORI STRAINS
A. Laur,* D. Chrisment,* V. Korolik,† P. Floch,* L. Chambonnier,* L. Benejat,*

X. Gauthereau,‡ A. Giese,§ D. Capellen,§ Y. Idrissi,§ P. Dubus,§ A. Bandeira,¶

F. M�egraud* and P. Lehours*

*University of Bordeaux, INSERM U853, Bordeaux, France; †Institute for Glycomics,

Microbial Glycobiology, Griffith University, Gold Coast, Australia; ‡CIRID, UMR 5164,

Bordeaux, France; §University of Bordeaux, EA 2406, Bordeaux, France; ¶Institut

Pasteur, Unit�e Lymphopo€ı�ese, INSERM U668, Paris, France

Recently, we described a cohort of thymectomized at day 3 post-birth (d3Tx)

BALB/c mice infected with H. pylori that developed gastric MALT lymphoma

(GML) lesions. This study aimed to investigate the pro-inflammatory response

and to evaluate the regulatory T cell (Treg) compartment.

DNA and RNA were extracted from gastric biopsies of non-thymectomized (NTx)

and d3Tx mice. DNAs were used for qPCR quantification of H. pylori. RNAs were

used for chemokine and cytokine PCR array analysis and for qRT-PCR on IL-4,

INFc, lymphotoxin A and B. RNAs were also extracted from the spleen of NI

mice and used for qRT-PCR targeting CD3 and Foxp3. The same experiments

were performed on gastric biopsies from infected mice.

Th1 and Th2 cytokines were upregulated along with activators/regulators of the

lymphoid response and numerous chemokines. IL-4, INFc, LTa and LTb were

significantly upregulated when considering all the d3Tx mice versus NTx in cor-

relation with the inflammatory scores. Higher Foxp3/CD3 ratios were found in

the spleen of NI d3Tx mice which indicates an enrichment of Tregs following

thymectomy. Higher quantities of T cell and Treg infiltrations were found in

the stomach of infected d3Tx mice versus NTx, again correlated with inflamma-

tory scores. There was a higher level of H. pylori colonization in NTx versus

d3Tx mice. In d3Tx mice this was inversely correlated with inflammatory

scores.

GML lesions in H. pylori-d3Tx infected mice are associated with an increase in

local pro-inflammatory cytokines and chemokines. Collectively our data suggest

that Tregs support the inflammation process.

Abstract no.: W4.2

HELICOBACTER PYLORI ACTIVATES C-TYPE LECTIN, MINCLE: YET

ANOTHER SURVIVAL STRATEGY?
S. Devi and N. Ahmed

Pathogen Biology Laboratory, Department of Biotechnology and Bioinformatics,

School of Life Sciences, University of Hyderabad, Hyderabad, India

The survival of H. pylori in human stomach is due to its ability to modify and

evade the activated (innate) immune system as well as adaptive immunity by

modulation of effector T cell functions. In addition to Toll Like Receptors (TLRs)

and Nucleotide Oligomerization Domain Protein (NOD), H. pylori possesses

domains for C- type Lectin Receptors (CLRs), notably Mincle (Macrophage

Inducible C- type Lectin). The latter is predominantly expressed on activated

macrophages and recognizes various ligands such as mycobacteria, fungi, yeast

and dying cells.

However, there are no reports about recognition of Mincle by H. pylori. We

studied the role of Mincle in H. pylori mediated immune response. Cultured

human macrophage (THP-1) cells were infected with H. pylori wherein strong

up-regulation of Mincle mRNA was observed and confirmed by qRT-PCR. In

addition, heat killed H. pylori also induced Mincle mRNA expression, hinting

that Mincle may not recognize protein determinant (s) but rather detects car-

bohydrate domains. Furthermore, blocking of Mincle receptors and knocking

down of Mincle gene by siRNA transfection in macrophages showed signifi-

cant decrease in IL-10 and an increase in TNF-alpha mRNA expression and

secretion, respectively. These results suggest that, H. pylori resorts to an effi-

cient mechanism for its persistence by activating Mincle expression thereby

avoiding strong proinflammatory response and recognition by adaptive

immune system.

Abstract no.: W4.3

HELICOBACTER PYLORI GROWTH IS ASSOCIATED WITH ALTERED IRON

HOMEOSTASIS IN AGS CELLS
S. E. Flores, A. S. Day and J. I. Keenan

University of Otago, Christchurch, New Zealand

Helicobacter pylori infection is widely associated with systemic iron deficiency in

humans. It remains to be determined whether these bacteria elicit a similar

response in gastric epithelial cells. However, this seems unlikely as H. pylori

need to acquire iron to survive. Ferritin is a protein that stores iron in cells.

Accordingly, this study investigated the expression of ferritin in AGS cells (a

gastric epithelial cell line) in response to H. pylori infection.

Western blotting and immunofluorescence microscopy identified that ferritin

levels are very low in uninfected AGS cells. However, when cells were exposed

to low number of H. pylori (MOI 10:1) for 15 hours, ferritin expression was

found to increase (p < 0.001; paired t-test) and correlated with an increase in

total cellular iron content, as measured by the ferrozine assay. This increase in

total iron independent of extracellular concentrations of iron must be explained

by H. pylori-induced alterations in the control mechanism of iron homeostasis

in the AGS cells.

A redistribution of labile iron from the cytosol to the lysosomes was also

found, which is intriguing because these compartments are considered the site

of intracellular ferritin degradation. Moreover, an increase in lysosomal iron

correlated with enhanced H. pylori growth and increased cellular vacuolation.

Collectively these findings suggest a previously undescribed mechanism that

enables H. pylori to obtain the iron they require for survival from the host

epithelium.

Abstract no.: W4.4

ROLE OF CAGA-POSITIVE STRAINS OF H. PYLORI IN ACUTE

MYOCARDIAL INFARCTION WITH ST-SEGMENT ELEVATION
F. Franceschi, A. Tortora, M. Roberto, G. Niccoli, T. A. Di Rienzo, G. D’Angelo,

F. Mangiola, F. Scaldaferri, L. R. Lopetuso, V. Gerardi, L. Laterza, V. Ojetti,

F. Del Zompo, M. Candelli, M. Gabrielli, F. Crea, G. Gasbarrini and A. Gasbarrini

Catholic University of Rome, Rome, Italy

We have previously shown a significant association between CagA-positive

strains and non-ST elevation myocardial infarction. Therefore, we have

designed a study aimed at assessing the prevalence of CagA-positive strains in

patients with ST-elevation myocardial infarction (STEMI) and of recurring acute

coronary syndromes (ACS) and the usefulness of the assessment of serum levels

of anti-CagA IgG as an outcome predictor in patients with STEMI .

Methods: We enrolled 181 patients with STEMI and 50 matched healthy con-

trols. In all patients, serum levels of IgG anti-CagA and anti-HAV were assessed.

A previous history of ACS and the rate of major adverse cardiovascular events

(MACEs) were evaluated with a 2 years follow-up.

Results: CagA-positive strains were significantly higher in STEMI patients

compared to controls (33.1% vs 9%, p = 0.026). Moreover, anti-CagA antibody

titer was significantly increased in STEMI patients compared to controls

(62.7 � 39 vs 25.6 � 42.7, p = 0.02). Interestingly, patients with STEMI and a

previous history of ACS had an higher prevalence of CagA-positive strains

(50% vs 29.3%, p = 0.019) and higher antibody serum levels (97.5 � 50.4 vs

55.2 � 25.3, p = 0.001). Furthermore, MACEs rate was significantly higher in

patients infected by CagA-positive strains (LogPrank = 0.014). Finally, there

was a negative correlation between levels of anti-HAV and anti-CagA IgG

(R = 0.271, p = 0.11) thus excluding an aspecific bystander activation.

Conclusions: CagA-positive strains of H. pylori may be involved in the patho-

genesis of STEMI and in the recurrence of ACS. Serum assessment of IgG

anti-CagA may be an useful tool for risk stratification in patients with STEMI as

they may positively predict MACEs rate.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167 83

Workshop 4 Pathology



Abstract no.: W4.5

PRIMARY GASTRIC LYMPHOMA DETECTED BY SCREENING UPPER

ENDOSCOPY IN HIGH PREVALENCE AREA OF HELICOBACTER PYLORI

INFECTION
H. Yang,* C. Lee,† L. Seon Hee,† J. Yang,† S. Kang,† M. Park,† S. Chung,†

J. Im,* S. Kim* and J. Kim*

*Department of Internal Medicine and Liver Research Institute, Seoul National

University College of Medicine, Seoul, Republic of Korea; †Seoul National University

Hospital Healthcare System, Seoul National University College of Medicine, Seoul,

Republic of Korea

Background/Aims: This study aimed to identify the clinical characteristics

and prognosis of primary gastric lymphoma detected by screening upper endos-

copy in high prevalence area of Helicobacter pylori (H. pylori) infection.

Methods: Between October 2003 and May 2013, consecutive subjects who

were diagnosed with primary gastric lymphoma by screening upper endoscopy

were retrospectively enrolled at Seoul National University Hospital Healthcare

System Gangnam Center, Seoul, Korea.

Results: During the study period, a total of 101 103 subjects received 207 114

screening upper endoscopy. Among them, primary gastric lymphoma was

detected in 49 subjects. They were 53.0 � 10.5 years of age, and 72.9% (35/

49) were female. Histologic type of primary gastric lymphoma was predomi-

nantly (98.0%, 48/49) extranodal marginal zone B-cell lymphoma of mucosa-

associated lymphoid tissue (MALT lymphoma), and one remaining case (2.0%)

was diffuse large B-cell lymphoma. Initial stage was IEa in 95.9% (47/49), and

H. pylori was positive in 91.8% (43/49). Among 41 H. pylori-positive patients

with gastric MALT lymphoma stage IEa, H. pylori eradication achieved complete

remission in 95.1% (39/41). There were three cases of recurrence with (n = 2)

or without (n = 1) reinfection of H. pylori.

Conclusions: Upper endoscopy as a screening for upper gastrointestinal malig-

nancy may detect gastric MALT lymphoma in early stage, which can be success-

fully treated with H. pylori eradication, especially in H. pylori endemic area. For

those who achieved complete remission, it is needed to undertake surveillance

for recurrence.

Abstract no.: W4.6

SERUM PEPSINOGENS FOR DETECTION OF FUNDIC GASTRIC ATROPHY

IN SUBJECTS WITH AUTOIMMUNE THYROID DISEASE
M. Venerito, M. Rad€unz, K. Reschke, P. Mertens, F. Di Mario and

P. Malfertheiner

Otto-von-Guericke University, Magdeburg, Germany

Background: Autoimmune gastritis (AIG) leads to fundic gastric atrophy

(FGA), a condition that increases the risk for gastric cancer. The prevalence of

AIG is high among subjects with autoimmune thyroid disease (ATD).

Aim: In this case-controlled study we evaluate the usefulness of serum pepsi-

nogens for screening of FGA among subjects with ATD.

Methods: Patients with known or newly diagnosed ATD (cases) and goitre

(controls) presenting to the Otto-von-Guericke University Hospital from Octo-

ber 2012 to Februar 2014 were enrolled in the study. Pepsinogen (PG)-I levels

≤25 lg/mL and PGI/II ratio ≤3 were indicative for FGA. Serum anti-Helicobacter

pylori (H. pylori) IgG antibody titers were also determined. Upper endoscopy

was offered to subjects with serological FGA and histological FGA stage was

assessed by OLGA.

Results: Of 29 patients with ATD (21 with Hashimoto thyroiditis and 8 with

Graves‘ disease), and 28 controls with goitre were enrolled. The majority of

subjects were female, and subjects with ATD were younger than controls

(mean age 54.7 � 13.7 and 67.2 � 13 years, respectively, p < 0.05). Prevalence

of H. pylori infection in cases and controls was 17.2% and 25.5%, respectively.

Serological FGA was present only in cases with ATD (7/29, 24.1%). One

patient with FGA had serological evidence of H. pylori Infection. In all cases

FGA was confirmed by histology. OLGA stage was II and III in 5 and 2 cases,

respectively.

Conclusions: Serum pepsinogens are useful for serological screening of FGA

among patients with ATD and may have an impact on patient management.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–16784
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Abstract no.: W5.1

THE DECREASING INCIDENCE OF GASTRIC MALT LYMPHOMA AND

HELICOBACTER PYLORI TREATMENT
A. Savio, C. Zambelli, R. Rodella, P. Cesari, F. Rolfi and F. Zorzi

Fondazione Poliambulanza, Brescia, Italy

Helicobacter pylori (Hp) plays a pivotal role in gastric MALT lymphoma (GML)

and regression is obtained with antibiotics in most cases. Since 1992 Hp treat-

ment as first line therapy for GML and for dense lymphoid infiltrates gastritis

was devised in our hospital. By the time a dramatic reduction of GML incidence

was noticed.

Aim of this study is verifing this drop over 20 years and its link to Hp eradica-

tion. The rates of Hp+vity and GML were compared during three 3-year periods

and data of follow up were compared.

New GML decreased from 0.23% (38 in 1992–1994) to 0.08% (9 in 2002–
2004) and to 0.05% (10 in 2010–2012) while Hp+vity from 49% to 32% and

to 20%. Incidence of GML during the first interval dropped more than

expected on the base of Hp+vity decline. Both drops remained aligned during

the second interval. The subset of new GML resistant to Hp eradication

remained unmodified. The proportion of Hp-ve GML increased from 1/38 to 4/

10. In contrast to GML, the incidence of non-Hodgkin lymphomas is stable in

our Cancer Registry.

The effect of Hp eradication is obvious. Disproportioned GML drop during the

first interval could also be caused by the introduction of proton pump inhibi-

tors, with consequent downfall of bacterial concentration. Eradication of Hp in

all cases with dense lymphoid infiltration, could explain both the initial dispro-

portionate drop and the tendency to select cases either Hp-ve or resistant to

antibacterial treatment.

Abstract no.: W5.2

IL1B SIGNALING LEADS TO INCREASED CELL SURVIVAL OF GASTRIC

CARCINOMA CELLS
C. Resende,*,† G. Regalo,* C. Dur~aes,* W. Xiaogang,‡ C. Figueiredo*,‡ and

J. C. Machado*

*Institute of Molecular Pathology and Immunology of the University of Porto

(IPATIMUP), Porto, Portugal; †Instituto de Ciências Biom�edicas Abel Salazar ICBAS,

Porto, Portugal; ‡Faculty of Medicine of the University of Porto, Porto, Portugal

Polymorphisms in inflammation-related genes have been associated with risk to

gastric carcinoma (GC). However, the biological mechanisms underlying these

associations are still elusive. Our objective was to determine whether chronic

inflammation-associated IL1Β signaling, as seen in the context of Helicobacter

pylori infection, can be linked to gastric carcinogenesis by modulating the

behaviour of gastric epithelial cells.

The effect of IL1B was assessed by studying the expression and activation status

of the IL1Β-activated transcription factors C/EBPb and CREB in GC cell lines.

Interaction between CREB and C/EBPb was explored through interference

RNA, chromatin immunoprecipitation and chemical inhibition. CREB and

C/EBPb expression was analyzed in 66 samples of primary GC and in normal

gastric mucosa. GC cells growth was analyzed in vitro by BrdU incorporation

and in vivo employing a chicken embryo chorioallantoic membrane model.

We found that IL1B regulates the expression/activation status of both C/EBPb
and CREB in GC cells through an ERK1/2-dependent mechanism. Our results

show that CREB is a direct transactivator of CEBPB, acting as an upstream effec-

tor in this regulatory mechanism. Furthermore, we found CREB to be over-

expressed in 94% of GC samples and significantly associated with C/EBPb
expression (p < 0.05). Finally, we demonstrate both in vitro and in vivo that

CREB can mediate IL1B-induced GC cell proliferation.

Our results support the hypothesis that the effect of chronic inflammation on

gastric carcinogenesis, as seen in the context of genetically susceptible individu-

als infected with H. pylori, includes modulation of signaling pathways that

regulate survival mechanisms in epithelial cells.

Abstract no.: W5.3

HELICOBACTER PYLORI INFECTION AND GASTRIC MUCIN EXPRESSION

IN FIRST DEGREE RELATIVES OF GASTRIC CANCER SUBJECTS
D. Boltin, S. Morgenstern, M. Roth, Z. Levi and Y. Niv

Rabin Medical Center, Petah Tikva, Israel

Introduction: There are currently no guidelines for the surveillance of first

degree relatives (FDRs) of gastric cancer patients. Helicobacter pylori (Hp) related

intestinal metaplasia (IM) is a risk factor for future gastric cancer, and may be

associated with altered mucin expression at an early stage. This could poten-

tially aid in the early detection of gastric cancer.

Methods: FDRs and controls were prospectively recruited and underwent

upper endoscopy. Biopsies were taken according to the OLGA/OLGIM protocol.

Hp infection was tested with giemsa stain and serology. Immunohistochemistry

staining for MUC1, MUC2, MUC5AC and MUC6 was performed. Serum pepsin-

ogen-I and pepsinogen –II were assayed.

Results: Of 40 FDRs and 8 controls were included; mean age

46.7 � 12.0 years. Endoscopy was normal in all FDRs and controls. Histological

gastritis was present in 23(57.5%) FDRs and 5(62.5%) controls (p = ns). Glan-

dular atrophy, IM and dysplasia were absent in all FDRs and controls. There

was no difference in Hp infection (14(35%) and 2(25%) FDRs and controls,

respectively (p = 0.46)). Superficial MUC1 expression was significantly

increased in FDRs (47.5% vs. 0%; p = 0.01).There was no difference in the

expression of deep MUC1, MUC2, MUC5AC or MUC6. Mean pepsinogen-I was

95.61 � 55.43 lg/L and 90.05 � 34.35 lg/L in FDRs and controls, respectively

(p = 0.79). The ratio of pepsinogen-I to pepsinogen-II was 11.98 � 3.75 lg/L
and 15.08 � 5.82 lg/L in case and controls, respectively (p = 0.06).

Conclusion: Despite normal appearing mucosa and the absence of intestinal

metaplasia by histology, FDRs of gastric cancer patients exhibit increased

expression of MUC1 which may serve as a predictor for future IM, dysplasia

and cancer.

Abstract no.: W5.4

PATTERN RECOGNITION RECEPTORS IN HELICOBACTER PYLORI-

RELATED GASTRIC CANCER
N. Castaño Rodríguez,* N. Kaakoush,* G. Khean-Lee,† F. Kwong Ming‡ and

H. Mitchell*

*The University of New South Wales, Sydney, Australia; †University of Malaya, Kuala

Lumpur, Malaysia; ‡Changi General Hospital, Singapore, Singapore

Introduction: Toll-like receptors (TLRs) and NOD-like receptors (NLRs), two

subtypes of pattern recognition receptors (PRRs), are ancient innate immune

mechanisms that are linked by mutual regulation and are critical for generating

pro-inflammatory cytokines. Because Helicobacter pylori-related gastric cancer

(GC) is a progressive process initiated by inflammation, we investigated the role

of PRRs in gastric carcinogenesis.

Methods: Seventy-six polymorphisms were detected by PCR, real-time PCR

and MALDI-TOF mass spectrometry in 310 ethnic Chinese individuals (87 non-

cardia GC cases/223 controls with functional dyspepsia). Gene expression of 84

molecules involved in the NLR signalling pathway was assessed through quanti-

tative PCR in mammalian cells challenged with H. pylori GC026 (GC) and

26695 (gastritis).

Results: On multivariate analysis, TLR4-rs11536889 and CARD8-rs11672725

remained statistically significant. Statistical analyses assessing the joint effect

of H. pylori infection and the selected polymorphisms (TLR2, TLR4, MD-2, LBP,

TIRAP, CARD8, NLRP3, NLRP12, NLRX1 and CASP1) revealed strong associations

with GC. In gene expression analyses, five genes encoding NLRs were signifi-

cantly regulated in H. pylori-challenged cells (NLRC4, NLRC5, NLRP9, NLRP12

and NLRX1). Interestingly, NLRP12 and NLRX1, two known NF-jB negative

regulators, were markedly down-regulated, while NFKB1 and several NF-jB tar-

get genes encoding pro-inflammatory cytokines, chemokines and molecules

involved in carcinogenesis, were up-regulated in H. pylori GC026-challenged

cells.

Discussion: Novel associations between polymorphisms in the TLR and NLR

signalling pathways and GC were identified in Chinese individuals, a high GC

risk population. Our gene expression results highlight the relevance of the

NLR signalling pathway in gastric carcinogenesis and its close interaction with

NF-jB.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167 85
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Abstract no.: W5.5

EXPRESSION OF ALDEHYDE DEHYDROGENASE DEFINES CANCER STEM

CELL POPULATION IN GASTRIC CARCINOMA
P. H. Nguyen,*,† L. Chambonnier,*,† F. Mazurier,†,‡ P. Dubus,†,§,¶ G. Belleann�ee,¶

D. Collet,¶ I. Soubeyran,** S. Evrard,** N. Senant-Dugot,†,†† F. M�egraud*,† and

C. Varon*,†

*INSERM U853, Bordeaux, France; †Universit�e de Bordeaux, Bordeaux, France;
‡INSERM U1035, Bordeaux, France; §EA 2406, Bordeaux, France; ¶CHU Bordeaux,

Bordeaux, France; **Institut Bergoni�e, Bordeaux, France; ††SFR TransBioMed,

Bordeaux, France

Gastric cancer is the fifth most common cancer in frequency and the second

leading cause of cancer mortality in the world. Research on stem cells in gas-

tric carcinoma have encountered the lack of specific markers for the identifica-

tion and isolation of cancer stem cells (CSCs). A recent study conducted

mainly on gastric cell lines has proposed CD44 as a marker for the identifica-

tion of gastric CSCs (Takashi et al, 2009). The overall aim of our work is to

clarify the characterization of CSCs in primary gastric tumors to identify spe-

cific CSC markers and new potential therapeutic targets. Our studies using

flow cytometry evaluated 11 putative CSC markers described in other cancers

in five primary gastric tumors and five gastric cancer cell lines. Among the

markers expressed in a smallest number of cells, we found CD105, CD166 and

ALDH which are expressed at a low level (<20%). We also analyzed the abil-

ity of cell subpopulations sorted by FACS to express CD105, CD73, CD90,

CD166 or ALDH and form tumorspheres in vitro. Our results indicated that

ALDH+ cells have a strong ability to form tumorspheres compared to other

FACS-sorted cells. Finally, in vivo studies of tumorigenicity by xenograft exper-

iments in immunodeficient mice confirmed that ALDH+ cells are able to form

gastric tumors but not ALDH- cells. These results suggest that ALDH can be

considered as a more selective marker of tumor-initiating CSCs in gastric ade-

nocarcinoma than CD44.

Abstract no.: W5.6

THE ROLE OF PTEN/FAK SIGNALING PATHWAYS IN THE

PATHOGENESIS OF HELICOBACTER PYLORI-ASSOCIATED GASTRIC

CANCER
X. Cao, Z. Yang and N. Lu

Department of Gastroenterology, the First Affiliated Hospital of Nanchang

University, Nanchang, China

Background: PTEN (phosphatase and tensin homolog) is a tumor suppressor

gene, which encodes a dually functional phosphatase with lipid and protein

phosphatase activities. Helicobacter pylori infection plays the important role in

the development of gastric carcinoma, but how influences the mechanism by

PTEN/FAK signaling pathway is not clear.

Methods: A total of 160 tissue specimens of chronic non-atrophic gastritis,

intestinal metaplasia, dysplasia and gastric cancer. (20 H. pylori-positive and 20

H. pylori-negative, respectively) were recruited for immunohistochemical analy-

sis of PTEN, phosphorylation of PTEN (p-PTEN), FAK, and phosphorylated FAK

(p-FAK) expression. Build different gastric epithelial cell lines with overexpres-

sion of PTEN protein, GES-1, GES-1-Empty, GES-1-PTEN-WT or GES-1-PTEN-

MT cells were incubated with H. pylori at a MOI of 50. After incubation for

1 hour, cell lysates were detected expression of PTEN/FAK related proteins using

Western blot. At 20 hours, invasion cells were counted by Transwell assay.

Results: Overall, the expression of PTEN was progressively decreased from

chronic non-atrophic gastritis to gastric cancer, and p-PTEN increased. FAK

and p-FAK expressions were also showed the increased trends. In chronic

non-atrophic gastritis, p-PTEN expression was significantly higher after H. pylori

infection. In GES-1, GES-1-Empty, GES-1-PTEN-WT and GES-1-PTEN-MT,

H. pylori could induce a significant increase of PTEN phosphorylation and p-

FAK expression. We found the numbers of cell invasion were significantly

increased in H. pylori infection group.

Conclusions: H. pylori could induce a significant increase of PTEN phosphory-

lation and decrease of phosphatase activities, activating its downstream effector

FAK to improve the cell invasive ability at the early stage.
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DOES HELICOBACTER PYLORI INFECTION IMPACT THE COURSE OF

ALZHEIMER’S DISEASE? AN ANIMAL STUDY
C. Roubaud-Baudron,*,†,‡ L. Blaszczyk,†,§ C. Varon,*,† L. Chambonnier,*,†

A. Giese,†,¶ P. Dubus,†,¶ N. Macrez,†,** S. Pietropaolo,†,†† T. Leste-Lasserre,†,§

P. Costet,†,‡‡‡ B. Rousseau,†,§§§ V. Fenelon,†,§ Y. Cho,†,†† F. M�egraud*,† and

N. Salles*,†,‡

*INSERM U853, Bordeaux, France; †Universit�e de Bordeaux, Laboratoire de

Bact�eriologie, Bordeaux, France; ‡Pôle de g�erontologie clinique, CHU de Bordeaux,

Bordeaux, France; §INSERM U862, Bordeaux, France; ¶EA 2406, Bordeaux, France;

**CNRS, UMR 5293, Bordeaux, France; ††CNRS, UMR 5287, Bordeaux, France;
‡‡‡Animalerie sp�ecialis�ee, Bordeaux, France; §§§Animalerie A2, Bordeaux, France

Background: Helicobacter pylori infection seems to play a critical role in extra-

gastric diseases including Alzheimer’s dementia (AD). Chronic H. pylori infection

could worsen AD lesions via atherosclerosis and inflammation. Our aim was to

determine the impact of Helicobacter species infection on cerebral lesions and

behaviour of AD transgenic (Tg) mice and their wild type (WT) littermates.

Methods: Tg mice (APPswe/PS1dE9) and their WT littermates were infected

with H. pylori (n = 60) or Helicobacter felis (n = 60) or left uninfected (n = 60).

Cognitive performances (Y-maze, open field, novel object location and direct

social interaction) and histological abnormalities were evaluated at 4, 6 and

10 months of age. Brain specimens were processed to detect cerebral amyloid

plaques (thioflavin-S stain) and astroglial and microglial cells (immunochemis-

try anti-GFAP and anti-iba-1, respectively). Stomach specimens were processed

to detect gastric lesions (hematoxylin and eosin stain).

Results: H. pylori did not lead to any histological or behavioural consequences

at 4 months of age, however, at 6 and 10 months of age, it was associated with

an increased number of amyloid plaques in Tg mice but without any change in

behaviour. At 10 months of age, Tg mice had impaired cognitive and social

behaviour with a higher neuroinflammation (immunochemistry and q-PCR)

than WT littermates.

Conclusion: H. pylori infection was associated with an increased number of

brain amyloid plaques, but not with increased neuroinflammation or behavio-

ural change at 6 and 10 months of age. More studies are needed to firmly con-

clude that there is an association between H. pylori infection and AD.

Abstract no.: W6.2

DIVERSITY OF THE GASTRIC MICROBIOTA IN H. SUIS-INFECTED AND

H. SUIS-NEGATIVE SLAUGHTERHOUSE PIGS
E. De Bruyne,* B. Taminiau,† F. Pasmans,* A. Smet,* C. De Witte,* G. Daube,†

V. Delcenserie,† R. Ducatelle,* F. Haesebrouck* and B. Flahou*

*Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium;
†Faculty of Veterinary Medicine, University of Li�ege, Li�ege, Belgium

Helicobacter suis infection is an important cause of gastric disease in pigs and

humans. This bacterium is found in the majority of pigs worldwide, but little is

known on the presence of other microorganisms in the stomach of these ani-

mals. In this study, we aimed at analyzing the porcine gastric microbiota and at

investigating differences of the gastric microbiota in H. suis-positive and H. suis-

negative pigs. Quantitative PCR was performed on DNA extractions of gastric

biopsies from slaughterhouse pigs to determine H. suis positivity. Subsequently,

6 H. suis-positive and 6 H. suis-negative animals were selected for further analy-

sis. After amplification of 16S rRNA genes from the bacterial population,

sequencing was performed using the Genome Sequencer Junior System (Roche

454 Life Sciences). Although the microbiota was diverse and differed between

animals, the most frequently detected bacteria were Fusobacterium spp. (includ-

ing a putative new species), Lactobacillus spp., Campylobacter spp. and Escherichia

coli. The number of E. coli bacteria was higher in the stomach of H. suis-positive

pigs compared to H. suis-negative pigs, whereas more Campylobacter jejuni bacte-

ria were present in H. suis-negative animals. Further in vitro experiments

showed that growth of both E. coli and C. jejuni is stimulated when co-incubated

with H. suis bacteria. Interestingly, both E. coli and C. jejuni were able to sup-

press the growth of H. suis. Further research is needed to obtain a better insight

into the interactions of H. suis with other bacteria and their effects on gastric

health.

Abstract no.: W6.3

SEROLOGICAL ASSOCIATION OF HELICOBACTER PYLORI PROTEINS

AND BILIARY TRACT CANCER IN THE ATBC STUDY
G. Murphy,* A. Michel,† P. R. Taylor,* D. Albanes,* S. J. Weinstein,* J. Virtamo,‡

D. Parisi,§ K. Snyder,§ J. Butt,† K. A. McGlynn,* J. Koshiol,* M. Pawlita,†

G. Y. Lai,* C. C. Abnet,* S. M. Dawsey* and N. D. Freedman*

*Division of Cancer Epidemiology and Genetics, National Cancer Institute, National

Institutes of Health, Bethesda, MD, USA; †Research Program Infection and Cancer

(F020), German Cancer Research Center (DKFZ), Heidelberg, Germany; ‡Department

of Chronic Disease Prevention, National Institute for Health and Welfare, Helsinki,

Finland; §Information Management Services, Inc., Rockville, MD, USA

Background: Helicobacter species have been detected in human bile and hepa-

tobiliary tissue. Despite evidence that they promote gallstone formation and

hepatobiliary tumors in laboratory studies, their contribution to these cancers

in humans remains unclear.

Methods: To assess H. pylori association with subsequent incidence of hepa-

tobiliary cancers in the Finnish Alpha-Tocopherol, Beta-Carotene Cancer Pre-

vention (ATBC) study we used multiplex serology, a bead-based assay

(Luminex) enabling simultaneous and quantitative detection of antibodies

against 15 different H. pylori proteins. 64 biliary cancers, 122 liver cancers, and

224 age-matched controls occurring over the course of 22 years were included.

H. pylori seropositivity was defined as seropositivity to ≥4 antigens. Odds ratios

(OR) and 95% confidence intervals were adjusted for major hepatobiliary can-

cer risk factors.

Results: Among controls, 88% were H. pylori seropositive at baseline. Among

those who subsequently developed hepatobiliary cancer, prevalence of seroposi-

tivity was higher: 100% for gallbladder cancer, 97% of extrahepatic bile duct

cancer, 91% of Ampulla of Vater cancer, 96% of intrahepatic bile duct cancer,

and 94% of hepatocellular carcinoma. The OR for all biliary tract cancers com-

bined was 5.47 (95%CI: 1.17–25.65). Four antigens were associated with this

combined endpoint: GroEl (2.14; 1.00–4.58), UreA (3.06; 1.54–6.08), HP0305

(1.98; 1.06–3.70), and Omp (3.94; 1.57–9.87). The OR for seropositives for

these four antigens was 9.07 (1.05–78.69) relative to those seronegative for all

four. H. pylori seropositivity was not associated with hepatocelullar carcinoma

(1.20; 0.42–3.45).
Conclusions: Seropositivity to H. pylori proteins was associated with increased

risk of biliary tract cancers in ATBC.

Abstract no.: W6.4

INFLUENCE OF GASTROINTESTINAL MICROBIOTA ON PATHOGENIC

POTENTIAL OF HELICOBACTER PYLORI IN C57BL/6 MICE
Z. Ge, Y. Feng, A. Sheh, S. Muthupalani, C. Wang and J. G. Fox

Massachusetts Institute of Technology, Cambridge, MA, USA

The gastrointestinal microbial communities of C57BL/6 mice between Taconic

Farm (Tac) and Jackson Laboratory (Jax) are highly variable; most notably,

only the Tac mice are colonized with segmented filamentous bacteria (SFB), a

potent inducer of proinflammatory TH17 cells. To examine whether Jax and

Tac mice have a different intestinal microbiome and respond differently to Hp

infection, C57BL/6 mice from Tac and Jax were dosed with Hp PMSS1. As

measured by Illumina sequencing, OTUs in fecal microbiomes were richer in

Tac than Jax mice (p < 0.01); the ratio of Bacteriodetes to Firmicutes, two pre-

dominant phyla, were 1.86 for Jax but 0.33 for Tac mice. By 16 week-post-

inoculation, Hp levels, mRNA expression of gastric Il-1b, Il-17A and RegIIIg

were significantly lower in Tac compared to Jax mice (p < 0.05). Gastric

pathology in the infected groups was more severe compared to the controls

(p < 0.0001) but there was no significant difference between the infected Tac

and Jax mice. Additionally, Hp infection in Tac mice increased SFB levels in

the large intestine but did not influence ileal SFB levels compared to the

controls. Interestingly, Hp infection significantly altered fecal microbial compo-

sitions of Tac mice with an increase of the class Bacilli and a decrease of the

classes Clostridia and Bacteroidia but not noted in Jax mice. Our data indicate

that the gastrointestinal microbiomes in Tac mice are more diverse and

prone to Hp perturbation compared to Jax mice. Long-term clinical effects of

different responses to Hp infection between Jax and Tac mice need to be fur-

ther elucidated.
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Abstract no.: W6.5

HELICOBACTER PYLORI AND PREECLAMPSIA: ROLE OF ANTI-CAGA

ANTIBODIES ON PLACENTAL DEVELOPMENT
N. Di Simone,* C. Tersigni,* F. Di Nicuolo,* R. Castellani,* F. Bugli,†

A. Gasbarrini,‡ G. Scambia* and F. Franceschi§

*Department of Obstetrics and Gynecology, Policlinico A. Gemelli, Universit�a

Cattolica Del Sacro Cuore, Rome, Italy; †Institute of Microbiology, Policlinico A.

Gemelli, Universit�a Cattolica Del Sacro Cuore, Rome, Italy; ‡Department of Internal

Medicine, Policlinico A. Gemelli, Universit�a Cattolica Del Sacro Cuore, Rome, Italy;
§Emergency Department, Policlinico A. Gemelli, Universit�a Cattolica Del Sacro

Cuore, Rome, Italy

Preeclampsia (PE) is a severe hypertensive pregnancy-related disorder that

affects 5–8% of women worldwide. The etiopathogenic mechanisms of PE are

still poorly understood and current leading hypotheses rely on disturbed placen-

tal function in early pregnancy.

Previous studies have found the association between subclinical infections with

CagA-positive Helicobacter pylori (HP) strains and the onset of PE.

To investigate the pathogenic role of HP in PE, blood samples from 78 pregnant

women with PE and 87 women with uneventful pregnancies were collected

and analysed for anti-Urease B and anti-CagA antibodies positivity (ELISA,

immune-blot). A significantly higher percentage of HP seropositive women was

found among PE cases (65.4%) compared to controls (33.3%, p < 0.001). The

difference was even greater for anti-CagA seropositivity (44.4 and 13.7%,

respectively, p < 0.001).

To evaluate whether anti-CagA antibodies may recognize antigens at maternal

and/or fetal site of developing placenta, polyclonal IgG fraction from high titer

anti-CagA positive PE patients’ sera and commercial monoclonal anti-CagA

antibody were tested on human primary trophoblast cultures and Human

Endometrial Endothelial Cells (HEEC) cultures.

Monoclonal and polyclonal anti-CagA antibodies were found to: i) bind to

human trophoblast cells (ELISA, immunofluorescence) impairing trophoblast

invasiveness in vitro (3D invasion assay commercial kit); ii) bind to HEEC

decreasing the number and the total length of the tubules formed in vitro; iii)

reduce in vivo angiogenesis in subcutaneous angioreactors in a murine model.

This is the first work suggesting a role for CagA positive HP infection in the

etiopathogenesis of PE through a mechanism of anti-CagA antibody-mediated

placental impairment.

Abstract no.: W6.6

SEMEN LEVELS OF INTERLEUKIN-6 AND TUMOUR NECROSIS FACTOR-a
ARE INCREASED IN CAGA POSITIVE H. PYLORI INFECTION AND MAY

CAUSE SPERM ALTERATIONS
E. Moretti,* G. Collodel,* M. Campagna,† S. Gonnelli,† F. Iacoponi‡ and

N. Figura†

*Department of Molecular and Developmental Medicine, University of Siena, Siena,

Italy; †Department of Medical and Surgical Sciences and Neurosciences, University

of Siena, Siena, Italy; ‡Department for Innovation in Biological, Agro-Food and

Forest Systems DIBAF Universit�a della Tuscia, Viterbo, Italy, Viterbo, Italy

Introduction: Helicobacter pylori infection adversely influences the reproductive

sphere both in women and men. In men, when the infection is caused by

strains expressing CagA, we observed reduced fertility and sperm alterations,

such as decreased motility and increased number of unviable sperm.

Patients and Methods: In 109 selected individuals attending our Department

for semen analysis, we investigated serologically H. pylori infection and the

CagA status by Western blotting. Semen analysis was performed following

WHO guidelines (2010); apoptosis and necrosis of spermatozoa were deter-

mined by Vybrant apoptosis assay; semen IL-6 and TNF-alpha levels were deter-

mined by ELISA.

Results: Twenty-eight out of 109 subjects (25.6%) were infected by H. pylori

(HP+); among the 28 infected men, 12 men (42.8%) were CagA seropositive

(CagA+) and 16 were seronegative (CagA-); 81 subjects were seronegative (HP).

Semen concentrations of TNF-alpha and IL-6 were increased in HP+ vs. HP-

group (TNF-alpha 41 pg/mL vs 27 pg/mL; IL-6: 11 pg/mL vs 5 pg/mL,

p < 0.01). Respect to HP- group, CagA + group showed reduced sperm motility

(24% vs. 32%, p < 0.05), enhanced necrosis (33.5% vs. 21%, p < 0.05) and

inflammatory cytokines levels (TNF-alpha 46 pg/mL vs 27 pg/mL, p < 0.01;

IL-6: 17.5 pg/mL vs 5 pg/mL, p < 0.01). In the CagA+ group, sperm motility

was lower vs. CagA- group (24% vs. 36.5%, p < 0.05).

Discussion: This study shows that CagA+ H. pylori infection increases the

semen levels of inflammatory cytokines, which may determine sperm injury

and therefore contribute to decrease the reproductive potential in men.
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INTERLABORATORY EXTERNAL QUALITY CONTROL FOR

IDENTIFICATION AND ANTIBIOTIC SUSCEPTIBILITY TESTING OF

HELICOBACTER PYLORI BY CULTURE AND BY MOLECULAR METHODS
Y. Glupczynski,* I. Minnoy,* E. Sifr�e,† A. Santos,‡ M. Oleastro‡ and F. M�egraud†

*CHU Dinant-Godinne UCL (Univ. Catholique Louvain), Yvoir, Belgium; †Centre

National de R�ef�erence des Campylobacters et Helicobacters, CHU et Universit�e de

Bordeaux, Bordeaux, France; ‡National Reference Laboratory for Gastrointestinal

Infections, Department of Infectious Diseases, INSA, Lisbon, Portugal

Background: Quality standards and compliance to the international ISO15189

requirements for quality and competence of medical laboratories is becoming

mandatory in most countries in Europe. We aimed to assess the performance of

three microbiology laboratories (in Belgium, France, and Portugal) in an exter-

nal quality control (EQC) for identification (ID) and antibiotic susceptibility

testing (AST) of Helicobacter pylori by culture and by molecular methods.

Methods: Two EQC sessions consisting of sending a panel of 10 culture iso-

lates and 10 bacterial DNA extracts for the detection of H. pylori were organized

in 2013. Each laboratory processed the specimens blindly using their own in

house methods. Results were analyzed for concordance between labs for cul-

ture, ID, AST, and by molecular methods (RT-PCR or PCR-reverse hybridization

assay) for the detection of 23S rRNA mutations associated with resistance to

macrolides. Discordant results were resolved following a separate reanalysis of

the samples.

Results: Interlaboratory agreement was 100% for culture, 96–100% for phe-

notypic tests, 90–100% for ID and 92–100% for AST. Concordant results were

obtained in 80–100% for the detection of macrolide resistance mutations.

Reanalysis of discordant results confirmed the initial categorization suggesting

that the discrepancies were not due to technical issues but rather to incorrect

labelling of the specimens during processing.

Conclusions: Overall, excellent Interlaboratory agreement was observed,

hence validating the phenotypic and genotypic diagnostic methods of H. pylori

in the three laboratories. Following these promising results, this EQC profi-

ciency ring test should be extended to other laboratories and organized twice

yearly.

Abstract no.: P01.02

THE DNA BINDING PROTEIN HU FROM HELICOBACTER PYLORI

PARTICIPATES IN THE STRESS ACID RESPONSE
H. Toledo and O. Almarza

ICBM, Facultad de Medicina, Universidad de Chile, Santiago, Chile

The only histone-like protein described in Helicobacter pylori is the DNA-binding

protein HU. HU binds and bends DNA, which are functions related with protec-

tion and integrity of DNA, and regulation of gene expression.

HU is overexpressed in H. pylori under acid stress, and that it is downregulated

when tested in an acid-sensitive mutant strain (fur), thus suggesting that HU

participates in acid stress response mechanisms.

To analyze the role of HU in the acid stress response in vitro now we designed,

cloned and purified two substitution mutant proteins, namely HUm2: K3A/

S27D and HUm3: K62R/V63N/P64A. Both proteins formed dimers in solution.

HUwt binds linear and circular DNA, as pH dependent, and induces compaction

of a DNA molecule.

The mutant proteins bind DNA with less affinity than HUwt and HUm3 was

unable to induce DNA compaction, thus suggesting that amino acids in posi-

tions 62–64 are critical for the bending and compaction functions of HU. DNA

protection by HU seems to be related with its DNA-binding ability, because all

the three proteins were capable of protecting DNA from both endonucleolytic

cleavage and oxidative stress damage.

The H. pylori hup negative mutant (hup::cat) has a lower growth rate in pH 7.0

medium compared to the wild type strain, and an acid sensitive phenotype at

pH 5.5. Gene expression studies with this hup negative mutant showed that

this acid sensitive phenotype can be related to a lack of induction of speA and

ureA genes whose products have been involved in acid resistance mechanisms.

FONDECYT 1120126

Abstract no.: P01.03

HELICOBACTER PYLORI AND GASTROESOPHAGEAL MICROBIOTA IN

PATIENTS WITH GASTRODUODENAL DISEASES
G. Isaeva,* L. Vakatova,* A. Goncharova,* R. Burkhanov† and I. Valiullina‡

*Center of hygiene and epidemiology in the Republic of Tatarstan, Kazan, Russian

Federation; †Medical Center “Pharm-T”, Kazan, Russian Federation; ‡Republican

Clinical Hospital, Kazan, Russian Federation

Aim: Study on diversity of microbiota and the presence of Helicobacter pylori in

patients with gastrointestinal tract disorders.

Materials and Methods: In studies were used the biopsy material from 21

patients with chronic gastroduodenitis, gastritis, GERD, gastric ulcer, duodenal

ulcer and with other gastrointestinal tract disorders. The mean age of the

patients was 47 years. The cultural, biochemical techniques, mass spectrometry

(Maldi-ToF, Microflex Bruker optics, Germany) techniques were used.

Results: Using bacteriological method Helicobacter pylori was detected in 24%

of cases.In gastric and esophageal biopsies diverse microbial population are

identified.

Microbial population of the stomach is represented by the following species:

Arthrobacter polychromogenes, Arthrobacter scleromae, Streptococcus pneumo-

niae, Staphylococcus epidermidis, Staph. hominis, Staph. warneri, Streptococcus

salivarius, Neisseria flavescens, Bacillus mojavensis, Helicobacter pylori, Actino-

myces SP., b. licheniformis, Rothia mucilaginosa, Lactobacillus sp., Candida sp.

Among microorganisms-inhabitants of the esophagus found opportunistic bacte-

ria of the genus Neisseria, Rothia mucilaginosa and Gemella. Microaerophilic

and aerobic microorganisms with hemolytic activity were found in 48% and

24% cases, respectively.

Conclusions: Helicobacter pylori along with accompanying microflora and inter-

acting with it can have an effect on the course, the progression of the disease

and the timing of recovery of patients with gatroduodenal tract disorders.

This study will reveal the ratio of different representatives of the microbial com-

munity in the stomach, as well as a correlation between the clinical manifesta-

tions, the development character of pathogenic processes in patients and the

influence of Helicobacter pylori contamination on the organism, as well as other

pathogenic and opportunistic infections.

Abstract no.: P01.04

SUSCEPTIBILITY OF AMOXICILLIN AND METRONIDAZOLE TO

HELICOBACTER PYLORI BIOFILM
H. Yonezawa, T. Osaki and S. Kamiya

Kyorin University School of Medicine, Tokyo, Japan

The human gastric pathogen Helicobacter pylori forms biofilms in vitro and in vivo.

We previously demonstrated that H. pylori strain TK1402 biofilm decrease the

susceptibility to clarithromycin in vitro. In addition, the expressions of RND

family of efflux pumps were significantly increased in biofilm cells. Since the

participation of the efflux pumps in the development of multidrug resistance

has been reported in H. pylori, we examined the effects of biofilm formation on

the susceptibility to amoxicillin (AMPC) and metronidazole (MNZ). Minimum

inhibitory concentrations (MIC) of strain TK1402 were 0.008 lg/mL and 2 lg/
mL to AMPC and MNZ, respectively. Antibiotics susceptibilities of TK1402

mature biofilm to these antibiotics were determined. H. pylori biofilm biomass

tended to be decreased after treatment with MIC concentration levels of these

antibiotics, and after treatment of H. pylori with 0.016 lg/mL (2 9 MIC) of

AMPC or 32 lg/mL (16 9 MIC) of MNZ, the biofilm biomass were significantly

decreased compared to initial biofilm biomass. Next, we analyzed minimum

bactericidal concentrations (MBC) of AMPC or MNZ to biofilm and planktonic

cells. The MBC of AMPC or MNZ to biofilm cells were higher (64 lg/mL or

256 lg/mL, respectively) than those to planktonic cells (8 lg/mL or 64 lg/mL,

respectively). These results indicated that the biofilm cells were more resistant

to these antibiotics than the planktonic cells. Our present results suggest that

the assessment of the ability to form biofilms in H. pylori is important for eradi-

cation of this microorganism.
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VARIATION IN SIZE OF HELICOBACTER PYLORI CELLS DUE TO

ASYMMETRICALLY DIVISION
F. Siavoshi,* S. Kadkhodaie,* P. Saniee,* L. Farhadi tooli* and A. Aliasgari†

*Department of Microbiology, School of Biology, University College of Sciences,

University of Tehran, Tehran, Iran; †Digestive Disease Research Institute, Tehran

University of Medical Sciences, Tehran, Iran

Microscopic observations of Helicobacter pylori daughter cells showed considerable

differences in size and morphology, suggesting that H. pylori divides asymmetri-

cally. These differences could be due to H. pylori adaptation to human gastric

mucus while dividing slowly compared with free living E. coli. It has been pro-

posed that in 50% of the H. pylori cells FtsZ rings are localized asymmetrically,

thus resulting in different lengths in daughter cells. Twenty gastric biopsies were

cultured on selective Brucella agar and incubated at 37°C under microaerophilic

conditions. Light microscopic observations were performed as soon as colonies

appeared on the plates after three days and continued every day. The size, den-

sity, color and concentration of colonies did not influence the microscopic prop-

erties of bacterial cells. At fourth day bacterial cells appeared as a mixture of

short rods and spirals. Variety of cell forms were seen at the fifth day. Cells

showed various short and long spiral, curved and semi-curved shapes, gama

forms (ȣ) and circles. After sixth day cells began to turn into coccoids. Accord-

ingly, high frequency of rods, long and short spirals in fresh culture of H. pylori

could be due to asymmetrically positioning of FtsZ rings witch is different from

other bacteria such as E. coli. Therefore, FtsZ-ring formation and disassembly in

H. pylori could be responsible for development of short rods and spirals.

Abstract no.: P01.06

ANTIBACTERIAL MECHANISM OF LIPOSOMAL LINOLOENIC ACIDS

AGAINST THE MEMBRANE OF HELICOBACTER PYLORI
S. Jung,*,† S. Thamphiwatana,‡ S. Lee,† L. Zhang‡ and M. Obonyo*

*Department of Medicine, University of California, San Diego, La Jolla, CA, USA;
†Department of Internal Medicine, Korea University College of Medicine, Seoul,

Korea; ‡Department of NanoEngineering and Moores Cancer Center, University of

California, San Diego, La Jolla, CA, USA

Background: Although it has been known that fatty acids have antibacterial

activity, in vivo effects of them remain unclear because of poor solubility and

degradation in gastric environment. A liposomal formulation of linolenic acid

(LipoLLA), designed for overcoming these challenges, had superior in vivo effi-

cacy compared to the standard triple therapy. Therefore, this study investigated

the possible antibacterial mechanism of LipoLLA with a focus on the membrane

of H. pylori.

Methods: Antibacterial activity of liposomal formulation of stearic acid

(LipoSA, C18:0), oleic acid (LipoOA, C18:1) and LipoLLA (C18:3) was evaluated

using a serial agar dilution method. The permeability of membrane was deter-

mined by uptake of the 1-N-phenylnaphthylamin and the release of ATP from

cells. Structural changes were analyzed by transmission electron microscopy.

Results: While LipoSA had no effect on H. pylori, LipoLLA showed the bacterici-

dal effect with minimal bactericidal concentration (MBC) of <200 ug/mL and this

effect occurred within 5 min. Although LipoOA showed inhibition of the bacte-

rial growth, MBC was not detected. LipoLLA and LipoOA permeabilized outer

membrane compare to controls and LipoSA (p < 0.01). However, the release of

ATP was much higher in H. pylori treated with LipoLLA than those with LipoOA

(p < 0.01). Structural changes caused by LipoLLA were seen within 5 min and

the main alteration was the detachment of the outer membrane.

Conclusion: The antibacterial effects of liposomal C18 series of fatty acids

increased with degree of unsaturation. The bactericidal activity of LipoLLA

occurred rapidly and was associated with alteration in the integrity of the bacte-

rial membrane.

Abstract no.: P01.07

EFFECT OF PHENOLIC COMPOUNDS IN HELICOBACTER PYLORI

PROTEINS STUDIED BY MALDI-TOF
A. Correa,* A. Mart�ınez,† A. Carrascosa† and T. Alarcón*

*Hospital Universitario de La Princesa, Madrid, Spain; †Institute of Food Science

Research, Madrid, Spain

The objective of this study was to compare the effect of various phenolic com-

pounds in Helicobacter pylori proteins. Four phenolic compounds, grape extract

(SCOM), grape seed extract (GSE) and 2 resveratrol compounds (R1 and R2)

were studied against 2 HP strains. The in vitro activity of the compounds was

studied by a disc diffusion method (inhibition zone = IZ). The effect produced

by these compounds in HP proteins was carried out by MALDI-TOF. Proteins

were extracted by ethanol-formic acid, one microliter applied over a polished

steel target plate (Bruker Daltonics), spectra acquired with a Microflex LT mass

spectrometer, analyzed with the Bruker Daltonics Biotyper 3.0 software, and a

composite correlation index (CCI) matrix created.

CCI indicates the relation between the strains, a lower value indicates less simi-

larity between the same strain under different conditions, so the phenolic com-

pound produces a higher change in HP proteins.

CCI values and the IZ (mm) of 2 compounds

STRAIN SCOM GSE

1 0.5573/17 0.5641/18

2 0.8047/23 0.8748/6

3 0.6335/17 0.4310/12

CCI values and the IZ (mm) of 2 compounds

STRAIN R1 R2

1 0.6148/19 0.6515/21

2 0.8582/18 0.8070/22

3 0.5112/17 0.3823/22

Strain 3 treated with R2 and GSE produced the lower CCI. Strain 1 treated with

SCOM and GSE showed the lower CCI. No relationship was found between

changes in protein detected by MALDI-TOF and IZ by disc diffusion, indicating

that several mechanisms of action must be involved.

Abstract no.: P01.08

PAENIBACILLUS HUMICUS – AN UNEXPECTED COMPONENT OF THE

GASTRIC- MICROBIOME?
C. Schulz,*,1 A. P. A. Oxley,†,1 D. H. Pieper† and P. Malfertheiner*

*Department of Gastroenterolgy, Hepatology and Infectious Diseases,

Otto-von-Guericke University Magdeburg, Magdeburg, Germany; †Microbial

Interactions and Processes Research Group, Department of Medical Microbiology,

Helmholtz Centre for Infection Research, Braunschweig, Germany
1Both authors contributed equally

Introduction: The impact of other microbiota beyond H. pylori of the

gastroduodenum attracts renewed interest. The low density of bacteria in the

gastroduodenum and the large variability of transient bacteria hampered the

Patient CLO Warthin- Starry Histopathological characteristics RNA- Analysis Bacterial diversity

No.1 (57 y) neg. no evidence for H. pylori Lymphocytic infiltration in Antrum and Corpus H. pylori detected Predominant Paenibacillus

humicus and Actinomyces sp.,

less diversity in the observed

phylotypes

No.2 (40 y) neg. no evidence for H. pylori Patchy neutrophilic infiltrates in Antrum and Corpus no evidence of H. pylori Predominant Paenibacillus

humicus and Actinomyces sp

No.3 (46 y) neg. H. pylori pos. Neutrophilic and lymphocytic infiltrates in

Antrum and Corpus

H. pylori detected Less diversity in the observed

phylotypes

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–16790
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identification of the gastroduodenal microbiome prior to the availability of mod-

ern molecular approaches.

Aim: Aim of this pilot study was to analyze the microbiome of the gastroduo-

denum in three female patients from gastric and duodenal biopsies. Histopatho-

logical assessment was performed according to the Syndey System.

Material and Methods: Gastric and duodenal biopsies were obtained from

three female patients (40, 46, 57 years). RNA was extracted using the RNeasy

Mini Kit and amplicon libraries were generated from extracted RNA. H. pylori

diagnosis was based on Warthin- Starry- staining and CLO- test.

Results:

Surprisingly, Paenibacilli, a Gram positive aerobic spore, normally found in the

environment and so far not identified as pathogen in humans, and Actinomyces

sp. were the predominant bacteria in patient 1 and 2. Patients 1 and 3 showed

substantially reduced bacterial diversity in RNA analyses.

Conclusion: Application of molecular techniques allows the detection and

identification of new bacterial species as part of the gastric microbiota. Presence

of H. pylori infection appears to reduce bacterial diversity in the stomach. The

role of Paenibacillus humicus remains unclear and should be addressed in fur-

ther studies.

Abstract no.: P01.09

HELICOBACTER PYLORI AND THE ACCOMPANYING MICROBIOTA IN

THE INDIAN STOMACH
V. Pereira,* B. Das,* P. Abraham,† A. Shetty* and G. Balakrish Nair†

*Division of Gastroenterology and Department of Laboratory Medicine

(Microbiology), P D Hinduja Hospital, Mahim, Mumbai, India; †Translational Health

Science and Technology Institute, Gurgaon, Haryana, India

Introduction: The microbiota of the Indian stomach and their influence on

colonization by H. pylori remain largely unknown. We characterized the gastric

flora from endoscopic biopsy samples that were positive for the rapid urease test

(RUT).

Materials and Methods: Endoscopic biopsy samples were obtained from the

gastric pylorus and antrum in 50 patients undergoing endoscopy for indications

decided by their physician. Samples that were positive on the bedside RUT were

processed further. The molecular tests used involved broad-range PCR and

sequencing. Culture was done on Brucella blood agar with modifications in its

composition to enhance growth; this was followed by incubation under three

conditions (aerobic, anaerobic, microaerophilic) and subsequent identification

by MALDI-TOF.

Results: We have amplified the complete 16S rRNA from the samples using uni-

versal primers. The amplicons were cloned and sequenced (Sanger method) using

vector-specific primers. The predominant organisms identified were Helicobacter

pylori and Gamella haemolysans. Pyrosequencing of the samples is in process.

Discussion: The Indian human stomach harbouring Helicobacter pylori is also

home to a distinct microbial ecosystem that includes predominantly Gamella

haemolysans.

Abstract no.: P01.10

COMPARISON OF H. PYLORI STATUS IN A PEDIATRIC POPULATION

ASSESSED BY QPCR AND RAPID UREA TEST
L. Llorca,* G. P�erez-P�erez,† Z. Gao,† P. Urruzuno,‡ M. J. Mart�ınez§ and

T. Alarc�on*,¶

*Hospital Universitario de La Princesa, Madrid, Spain; †New York University Langone

Medical Center, New York, NY, USA; ‡Hospital Universitario Doce de Octubre,

Madrid, Spain; §Hospital Universitario del Ni~no Jes�us, Madrid, Spain; ¶Medical

School, Autonomous University of Madrid, Madrid, Spain

The aim of this study was to compare H. pylori status by quantitative Polymer-

ase Chain Reaction (qPCR) and rapid urea test (RUT) in a pediatric population

from Madrid, Spain.

Gastric biopsies were obtained by upper endoscopy from 52 pediatric patients

with gastric symptomatology. RUT was performed using CLO-TEST (Kimberley-

Clark) and we identified 20 H. pylori positive and 32 H. pylori negative speci-

mens in the study. DNA was extracted from antrum gastric biopsies using the

UltraClean Tissue & Cells DNA Isolation Kit (MoBio). qPCR was performed

using specific 16S H. pylori rRNA and universal 16S rRNA qPCR with the Light-

Cycler� 480 Real Time PCR System (Roche).

The log10 DNA copy numbers of H. pylori was 3.07 � 0.35 and 0.60 � 0.07 for

H. pylori positive and negative patients respectively (p < 0.001). The log10 DNA

copy numbers of total bacteria was 3.59 � 0.25 and 2.60 � 0.19 in H. pylori

positive and negative patients respectively (p = 0.003). The ratio H. pylori/Total

bacteria was 1.16 � 0.37 and 0.06 � 0.02 in H. pylori positive and negative

patients respectively (p < 0.001)

Our results indicated that H. pylori qPCR is a very sensitive method with a great

correlation with RUT. As expected, the density of H. pylori was significantly

higher in H. pylori positive patients than in H. pylori negative, but also we found

that the density of total bacterial was higher in those H. pylori positive patients.

Abstract no.: P01.11

HELICOBACTER PYLORI RESTRICTION MODIFICATION SYSTEMS: ROLE

BEYOND GENOME PROTECTION
R. Kumar, Y. Prasad and D. N.Rao

Department of Biochemistry, Indian Institute of Science, Bangalore, India

The aim of this study was to compare H. pylori status by quantitative Polymer-

ase Chain Reaction (qPCR) and rapid urea test (RUT) in a pediatric population

from Madrid, Spain.

Gastric biopsies were obtained by upper endoscopy from 52 pediatric patients

with gastric symptomatology. RUT was performed using CLO-TEST (Kimberley-

Clark) and we identified 20 H. pylori positive and 32 H. pylori negative speci-

mens in the study. DNA was extracted from antrum gastric biopsies using the

UltraClean Tissue & Cells DNA Isolation Kit (MoBio). qPCR was performed

using specific 16S H. pylori rRNA and universal 16S rRNA qPCR with the Light-

Cycler� 480 Real Time PCR System (Roche).

The log10 DNA copy numbers of H. pylori was 3.07 � 0.35 and 0.60 � 0.07 for

H. pylori positive and negative patients respectively (p < 0.001). The log10 DNA

copy numbers of total bacteria was 3.59 � 0.25 and 2.60 � 0.19 in H. pylori

positive and negative patients respectively (p = 0.003). The ratio H. pylori/Total

bacteria was 1.16 � 0.37 and 0.06 � 0.02 in H. pylori positive and negative

patients respectively (p < 0.001)

Our results indicated that H. pylori qPCR is a very sensitive method with a great

correlation with RUT. As expected, the density of H. pylori was significantly

higher in H. pylori positive patients than in H. pylori negative, but also we found

that the density of total bacterial was higher in those H. pylori positive patients.

Abstract no.: P01.11

HELICOBACTER PYLORI RESTRICTION MODIFICATION SYSTEMS: ROLE

BEYOND GENOME PROTECTION
R. Kumar, Y. Prasad and D. N.Rao

Department of Biochemistry, Indian Institute of Science, Bangalore, India

The aim of this study was to compare H. pylori status by quantitative Polymer-

ase Chain Reaction (qPCR) and rapid urea test (RUT) in a pediatric population

from Madrid, Spain.

Gastric biopsies were obtained by upper endoscopy from 52 pediatric patients

with gastric symptomatology. RUT was performed using CLO-TEST (Kimberley-

Clark) and we identified 20 H. pylori positive and 32 H. pylori negative speci-

mens in the study. DNA was extracted from antrum gastric biopsies using the

UltraClean Tissue & Cells DNA Isolation Kit (MoBio). qPCR was performed

using specific 16S H. pylori rRNA and universal 16S rRNA qPCR with the Light-

Cycler� 480 Real Time PCR System (Roche).

The log10 DNA copy numbers of H. pylori was 3.07 � 0.35 and 0.60 � 0.07 for

H. pylori positive and negative patients respectively (p < 0.001). The log10 DNA

copy numbers of total bacteria was 3.59 � 0.25 and 2.60 � 0.19 in H. pylori

positive and negative patients respectively (p = 0.003). The ratio H. pylori/Total

bacteria was 1.16 � 0.37 and 0.06 � 0.02 in H. pylori positive and negative

patients respectively (p < 0.001)

Our results indicated that H. pylori qPCR is a very sensitive method with a

great correlation with RUT. As expected, the density of H. pylori was signifi-

cantly higher in H. pylori positive patients than in H. pylori negative, but also

we found that the density of total bacterial was higher in those H. pylori

positive patients.
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ANTI-TUMORIGENIC EFFECT OF PLUMBAGIN BY INDUCTION OF SHP-1

IN HUMAN GASTRIC CARCINOMA CELL LINES
H. Kim,* Y. Jeoung,* J. Kim,* J. Koh,* J. Choe,* M. Joo,* H. Kim,* B. Lee,* J. Park,*

J. Kim,* Y. Bak* and S. Lee†

*Division of Gastroenterology, Department of Internal Medicine, Korea University

College of Medicine Guro Hospital, Seoul, Korea; †Division of Gastroenterology,

Department of Internal Medicine, Korea University College of Medicine Ansan

Hospital, Ansan, Korea

Background: Plumbagin (5-hydroxy-2-methyl-1,4-naphthoquinone) is a

plant-drived natural agent extracted from the root of Plumbago zeylanic. A recent

study reported that plumbagin down-regulated the activity of Janus kinase 2

(JAK2)-signal transducer and activator of transcription 3 (STAT3) pathway to

show various anti-tumor effects.

Aim: We aimed in this in vitro study to demonstrate the inhibition of JAK2-

STAT3 pathway by plumbagin through inducing SH2-containing protein tyro-

sine phosphatase 1 (SHP-1) expression in gastric cancer cell line.

Methods: We performed Wetern blot to measure SHP-1, phospho-JAK2/

STAT3 level, and reverse transcriptase-polymerase chain reaction (RT-PCR) to

evaluate target gene expression of STAT3. Several functional studies such as

water soluble tetrazolium-1 (WST-1) assay, wound closure assay and matrigel

invasion assay were also performed.

Results: Plumbagin induced SHP-1 expression and simultaneously down-regu-

lated phospho-JAK2/STAT3 level via dose-and time-dependant manner in

MKN28 cell, a gastric carcinoma cell line which has negative SHP-1 expression.

This effect was consistent when JAK2-STAT3 signaling was activated by inter-

leukin-6, and ameliorated when cells were treated with prevanadate, a protein

tyrosin phosphatase inhibitor. Furthermore, plumbagin significantly reduced

gene expression of cyclin D1, VEGF1, survivin, MMP9, known target products

of STAT3 activation in gastric cancinogenesis. The functional effect of plumba-

gin could be validated as inhibition of cell proliferation, migration and invasion,

which are the results of activation of JAK2-STAT3 pathway in gastric cancer

cell lines.

Conclusion: Plumbagin is a potential negative regulator of cellular growth,

migration and invasion by inhibiting both constitutive and inducible STAT3

activity through induction of SHP-1 in gastric cancer cell line.

Abstract no.: P02.02

EPIGENETIC REGLUATION OF SH2-CONTAINING PROTEIN TYROSINE

PHOSPHATASE 1 (SHP1) IN GASTRIC CARCINOMA CELL LINES
Y. Jeoung,* M. Joo,* J. Park,* H. Yoo,* J. Choe,* H. Kim,* J. Kim,* H. Chun,†

S. Lee,‡ B. Lee,* J. Kim* and Y. Bak*

*Korea University College of Medicine Guro Hospital, Seoul, Korea; †Korea

University College of Medicine Anam Hospital, Seoul, Korea; ‡Korea University

College of Medicine Ansan Hospital, Seoul, Korea

The SH2-containing protein tyrosine phosphatase 1 (SHP1) is an important

negative regulator in cytokine mediated signal transduction and cell cycling.

Recent studies demonstrated that promoter methylation of SHP1 is frequently

observed in gastric adenocarcinoma tissues. We tried in this in vitro study to

reveal promoter hypermethylation of SHP1 and to investigate its carcinogenic

effects in gastric carcinoma cell lines. We observed that both gene and protein

expression of SHP1 were negative in 8 of 10 gastric cancer cell lines (SNU-1,

SNU-5, SNU-16, SNU-638, SNU-719, MKN-28, MKN-45, AGS), whereas

KATO-III and NCI-N87 showed weakly positive protein expression. Conven-

tional methylation specific PCR (MSP) showed methylation-specific band only

in all 10 gastric cancer lines. Bisulfite pyrosequencing revealed 96.5%, 97.3%

and 94.8% of methylation frequency in AGS, SNU-719 and MKN-28 cells,

respectively, whereas only 5.3% in peripheral blood mononuclear cells. When

treating SNU-719, MKN-28 and AGS cells with 5 lmol/L of 5-Aza-2’-deoxycyti-

dine (5-Aza-dc) for 4 days, SHP1 was re-expressed in all three cell lines. When

introducing exogenous SHP1 in SNU-719 and MKN-28 cells by transient trans-

fection, protein expression of phospho-JAK2 (Tyr 1007/1008) and phospho-

STAT3 (Tyr 705) were substantially down-regulated, which in turn decreased

the expression of target genes, including Cyclin D1, MMP-9, VEGF and Survi-

vin. Furthermore, induction of SHP1 significantly reduced cell proliferation and

inhibited cell migration and invasion in SNU-719 and MKN-28 cells. In conclu-

sion, epigenetic silencing of SHP1 contributes various carcinogenic effects via

JAK2/STAT3 pathway in gastric cancer cell lines.

Abstract no.: P02.03

COMPARATIVE GENOMIC ANALYSIS OF HELICOBACTER PYLORI

IDENTIFIES THREE DISTINCT LINEAGES
N. Kumar,* J. Vadivelu† and N. Ahmed*

*Department of Biotechnology and Bioinformatics, University of Hyderabad,

Hyderabad, India; †Department of Medical Microbiology, Faculty of Medicine,

University of Malaya, Kuala Lumpur, Malaysia

The host adaptive coevolution of Helicobacter pylori with humans led to geo-

graphically localized genotypes. A clear understanding of these specific adapta-

tions would prove significant in devising effective interventions. A mixture of

people from different ethnic and religious backgrounds in Malaysia provides a

better opportunity to understand host adaptation mechanisms and their impact

on the genome of H. pylori. We sequenced five H. pylori isolates and carried

out an indepth comparative analysis with 22 other genomes available from

Malaysia. The whole genome based phylogenetic tree revealed three major

genotypes: hspEastAsia, hspIndia and hpEurope. The presence of cagA and

vacA among core gene clusters explained high pathogenic potential of these

strains. Phylogenetic analyses of core clusters identified 311 genes capable of

distinguishing EastAsian (Chinese) from non-EastAsian (Indian and Malay)

strains, indicating their differential evolution among the two groups. The

analysis of outer membrane proteins revealed uniform distribution among the

strains. However, each strain harbored ~11 strain specific genes, majority of

which were hypothetical with a few encoding putative restriction-modification

enzymes. The search for lineage specific factors identified four genes specific

to EastAsian lineage of which one was predicted to encode putative lysozyme

with others being hypothetical in nature. These and other key lineage specific

variations might confer host specific adaptation. Our analysis was important in

identification of possible differences among the lineages. Further analysis of

these variations together with various genetic and functional studies would

allow better understanding of the infection and epidemiology of this gastric

pathogen.

Abstract no.: P02.04

INDUCTION STUDY OF HELICOBACTER PYLORI B45 PROPHAGE
R. Ferreira,* M. Oleastro,* P. Lehours,†,‡ J. P. Gomes* and F. Vale§,¶

*Department of Infectious Diseases, INSA, Av. Padre Cruz, 1649-016 Lisboa, Lisboa,

Portugal; †Universit�e de Bordeaux, Laboratoire de Bact�eriologie, Bordeaux, France;
‡INSERM U853, Bordeaux, France; §Universit�e de Bordeaux, Laboratoire de

Bact�eriologie, INSERM U853, Bordeaux, France, bordeaux, Portugal; ¶Centro de

Patog�enese Molecular, Unidade dos Retrov�ırus e Infecc�~oes Associadas, Instituto de

Medicina Molecular e Instituto de Investigac�~ao do Medicamento iMed.ULisboa,

Faculdade de Farm�acia, Universidade de Lisboa, Lisboa, Portugal

Helicobacter pylori B45 prophage was previously UV induced to understand if it

could go through a lytic cycle. Electron microscopy revealed a low number of

phage particles, which pointed to ineffective induction. The present work aimed

to induce the B45 prophage with UV for 0.5, 1, 2 and 5 minutes or with

0.10 lg/mL of ciprofloxacin (1/2 of the MIC). This antibiotic interferes with the

DNA replication, which may therefore be a stress factor promoting the pro-

phage induction. Non-induced cultures were incubated under the same condi-

tions as induced ones. After 24 hours of incubation under microaerophilic

conditions, DNA was extracted and used in the absolute quantitative real-time

PCR. For each induction approach, a single copy gene of H. pylori B45 strain

(atpA-1) and the prophage integrase gene were quantified, before and after

stimuli. This allowed the determination of the number of both H. pylori

genomes and viral particles present in each sample, using a comparison of the

Ct obtained from every DNA quantified with its respective standard curve. An

analysis of the results showed that the prophage and bacterial DNAs did not

change in the induction process, which suggests the absence of an effective

induction. The copy number of prophage genomes was constantly about 1/3 of

the copy number of H. pylori. Overall, the results suggest that phage particles

are present in low copy numbers in the B45 culture and that they cannot be

effectively induced by UV or by antibiotic pressure under the present test condi-

tions. Supported by FCT project-PTDC/EBB-EBI/119860/2010.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–16792
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THE AMPLIFICATION OF GASTRIC CANCER RISK BY CARRYING

MULTIPLE FUNCTIONAL SNPS IN INFLAMMATION-ASSOCIATED

CYTOKINE GENES
S. Saberi,* Y. Talebkhan,* M. Esmaili,* A. Oghalaie,* N. Mohajerani,* M. Eshagh

Hosseini,† M. Mohagheghi‡ and M. Mohammadi*

*HPGC Group, Medical Biotechnology Department, Biotechnology Research Center,

Pasteur Institute of Iran, Tehran, Iran; †Gastroenterology Department, Amiralam

Hospital, Tehran University of Medical Sciences, Tehran, Iran; ‡Cancer Research

Center, Tehran University of Medical Sciences, Tehran, Iran

Background: Intestinal type of gastric cancer (GC) is believed to initiate with

H. pylori-mediated gastric inflammation. On the other hand, functional single

nucleotide polymorphisms (SNPs) in cytokine genes significantly affect recruit-

ment of inflammatory cells into the gastric mucosal lining. Here we have mea-

sured the risk enhancing role of single and multiple SNPs in GC.

Methods: In a study comprising of 411 GC and 642 healthy individuals,

functional single nucleotide gene polymorphisms (SNPs), namely IL-4-C-590T,

IL-6-G-174C, IL-8-T-251A, TNF-a-G-308A, IL-1b T-31C, IL-10 G-1082A and

IL-2 G-384T were studied. Unconditional logistic regression model adjusting

for age, gender and ethnicity was used to estimate odds ratio and the corre-

sponding 95% confidence intervals.

Results: The most significant GC at risk subjects were carriers of: IL-4-C-590T

(OR = 2.94, CI = 1.62–5.33, p = 0.00001), IL-6-G-174C (OR = 2.3, CI = 1.22–
4.37, p = 0.010) and IL-8-T-251A (OR = 2.1, CI = 1.20–3.74, p = 0.010). Assess-

ment of multiple SNP carriers revealed that carriers of IL-4-C-590T carriers

were at further enhanced risk of GC, if also carried: IL-1b-T-31C (OR = 3.7,

CI = 1.47–9.17, p = 0.005), IL-6-G-174C (OR = 3.9, CI = 1.54–9.89, p = 0.004),

IL-8-T-251A (OR = 5.8, CI = 2.19–15.34, p = 0.0001), and TNF-a-G-308A
(OR=5.7, CI=1.36–23.80, p = 0.017). The same occurred for IL-6-G-174C carri-

ers who also carried IL-1b-T-31C (OR=3.21, CI=1.22–8.46, p = 0.018), IL-10-G-

1082A (OR=5.68, CI=1.19–27.06, p = 0.029) and TNF-a-G-308A (OR = 11.24,

CI = 1.75–72.13, p = 0.011). Carrying TNF-a-G-308A or IL-2-G-384T who also

carried IL-8-T-251A were at 3.5 (CI = 1.30–9.45, p = 0.014) and 5.1 CI = 1.0–
27.96, p = 0.05) folds increased risk of GC, respectively.

Conclusion: Single carriers of IL-4-C-590T, IL-6-G-174C, IL-8-T-251A are at

approximately 2–3 folds enhanced risk of GC, whereas carrying additional SNPs

can further significantly amplify the risk up to more than 11 fold.

Abstract no.: P02.06

GENOMIC FEATURES OF ULCEROGENIC HELICOBACTER PYLORI

STRAINS ISOLATED FROM CHILDREN
M. Oleastro,* R. Rocha,* A. Nunes,* F. F. Vale,† L. Vieira,‡ D. A. Sampaio‡ and

R. Dias§

*Department of Infectious Diseases, National Institute of Health, Lisbon, Portugal;
†Centro de Patog�enese Molecular, Unidade dos Retrov�ırus e Infecc�~oes Associadas,

Instituto de Medicina Molecular e Instituto de Investigac�~ao do Medicamento,

Faculdade de Farm�acia, Universidade de Lisboa, Lisbon, Portugal; ‡Department of

Human Genetics, National Institute of Health Dr Ricardo Jorge, Lisbon, Portugal;
§Center for Biodiversity, Functional & Integrative Genomics, Faculty of Sciences,

University of Lisbon, Lisbon, Portugal

Whole-genome sequencing (WGS) was used to disclose genomic features of

H. pylori ulcerogenic strains isolated from children.

Five strains from non-ulcer dyspepsia (NUD) and five strains from peptic ulcer

(one gastric ulcer, four duodenal ulcers (DU)) were analyzed by WGS using

Illumina technology (MiSeq). Fastq reads were de novo assembled using de Bru-

ijn graph method (Velvet V1.2.09). Large indels (LI) associated to ulcerogenic

strains, were identified by multiple whole-genome-alignment of the sequenced

strains plus H. pylori 26695 strain by nucmer3.1.

For now, genome analysis was undertaken for four strains, three NUD and one

DU. Genome’s length varied from 1.55 Mb-1.63 Mb (GC% ~39), the DU strain

displaying the larger genome; all four strains possessed plasmids (sizes from

4194 to 9960 bp).

Five LI were identified: LI1 (3 8228 bp) reflected differences in plasmids con-

tent and size; LI2 gave homology to an intact prophage (16 657 bp, 23 CDS,

GC% 36.73) present in the DU strain, while one NUD strain possessed two

incomplete prophages; LI3 (4659 bp) corresponded to a region with four CDS,

present in all but one NUD strain; LI4 (36 169 bp) matched cagPAI, and was

present in the DU strain only; LI5 (13 933 bp) displayed homology with 15

CDS, present in the DU strain and in one NUD strain.

LI may be associated with the presence of virulence factors and thus disease

development. The strain isolated from the most serious conditions (DU) pre-

sented two LI, the well known virulence factor cagPAI and an intact prophage,

whose role should be further evaluated.

Grant:FCT-PTDC/BIM-MEC/1051/2012

Abstract no.: P02.07

GENOME WIDE ASSOCIATION ANALYSES OF HELICOBACTER PYLORI
J. M. Mikhail,* L. Mageiros,* K. Chapman,* G. J. S. Jenkins,* H. N. Y. Haboubi,*,†

L. Williams,† F. Megraud,‡ S. Smith§ and S. K. Sheppard*

*College of Medicine, Institute of Life Science, Swansea University, Swansea, UK;
†Department of Gastroenterology, Singleton Hospital, ABMU-HB, Swansea, UK;
‡INSERM – U853, Bordeaux, France; §Department of Clinical Medicine, Trinity

College, Dublin, Ireland

Helicobacter pylori colonises the gastric mucosa of approximately half the world’s

population and causes gastritis and peptic ulceration. H. pylori infection is the

principal pathophysiological step leading to initiation of the inflammatory

response and gastric cancer. However, the severity of disease and the ultimate

outcome is dependent upon a complex interaction between pathogen and host

cell. Chronic inflammation is understood to induce cancer by increasing reac-

tive oxygen and nitrogen species and subsequent DNA damage. This could

result from infection with any H. pylori stain. However, H. pylori populations

are highly structured with numerous genotypes existing together in a single

patient and these strains can have different disease causing potential. In this

work, we have analysed the genome sequences of H. pylori (published and

unpublished) using Clonal Frame and a Genome Wide Association Study

(GWAS) approach. GWAS identifies 30-bp DNA sequences (words) in each gen-

ome. This method identifies words that are more strongly associated with a

specific phenotype i.e. malignancy than would be expected. In addition, we

have performed the micronucleus assay to assess the DNA damage associated

with H. pylori and AGS cells (gastric adenocarcinoma cell line). Furthermore,

we have assessed the motility and growth of these isolates. We present the

results of GWAS and phenotypic studies of H. pylori associated with malignant

and non-malignant gastric pathology. Genetic association study methods, such

as these will facilitate the identification of genetic elements likely to cause phe-

notypes of interest and provide targets for further laboratory investigation.

Abstract no.: P02.08

TOLL-LIKE RECEPTOR 4 WILD TYPE HETEROZYGOSITY OF

POLYMORPHISMS +896 AND +1196 IS ASSOCIATED WITH PEPTIC

ULCER RISK AND HYPERGASTRINEMIA
V. Pohjanen,*,† O. Koivurova,‡ H. Huhta,* O. Helminen,* J. M. M€akinen,*,†

J. M. Karhukorpi,§,¶ T. Joensuu,** P. O. Koistinen,†† J. M. Valtonen,††

S. E. Niemel€a,‡ R. A. Karttunen§,‡‡‡,§§§ and T. J. Karttunen*,†

*Department of Pathology, Institute of Diagnostics, University of Oulu, Oulu,

Finland; †Department of Pathology, Oulu University Hospital, Oulu, Finland;
‡Department of Internal Medicine, Oulu University Hospital, Oulu, Finland;
§Department of Medical Microbiology and Immunology, Institute of Diagnostics,

University of Oulu, Oulu, Finland; ¶Eastern Finland Laboratory Centre Joint Authority

Enterprise, Joensuu, Finland; **Department of Internal Medicine, Pietarsaari City

Hospital, Pietarsaari, Finland; ††Oulu City Hospital, Oulu, Finland; ‡‡‡Department of

Bacteriology and Immunology, Haartman Institute, University of Helsinki, Helsinki,

Finland; §§§Laboratory Division of Helsinki University Central Hospital, Helsinki,

Finland

Background: Toll-like receptor 4 (TLR4) is a part of the innate immune sys-

tem and recognizes lipopolysaccharide from Gram-negative bacteria. We studied

the significance of TLR4 polymorphisms +896 (rs4986790) and +1196
(rs4986791) in the risk of Helicobacter pylori related gastroduodenal diseases.

Methods: A case-control study was performed with 87 patients with peptic

ulcer, 129 with non-ulcer dyspepsia and 179 controls. Helicobacter pylori positiv-

ity was assessed by serology and with either bacterial culture or polymerase

chain reaction. The relationship of the TLR4 polymorphisms and Helicobacter

pylori positivity, endoscopic and histological results and serum concentrations of

gastrin-17 and pepsinogens I and II were assessed.

Results: The TLR4 + 896 and +1196 polymorphisms were in total linkage

disequilibrium. The wild type homozygotes had an increased risk for peptic

ulcers (OR = 4.390; 95% CI: 1.134–16.998). However, the genotypes did not

show any association with Helicobacter pylori positivity or the presence or
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features of gastric inflammation. Serum gastrin-17 concentration was higher in

the wild type homozygotes than in the mutants (median 5.0 pmol/L vs

3.1 pmol/L; p = 0.001). Double staining immunohistochemistry of gastric biop-

sies located TLR4 expression in the G and D cells of antral mucosa.

Conclusions: The TLR4 + 896/+1196 wild type homozygotes have an

increased risk for peptic ulcers compared to the double mutant +896/+1196
genotypes. The association of the risk genotype with high gastrin levels and the

expression of TLR4 in G and D cells suggest a role for TLR4 in the regulation of

gastric secretion and in the pathogenesis of peptic ulcers.

Abstract no.: P02.09

CYP2C19 GENOTYPES AND FUTURE APPLICATIONS IN PERSONALIZED

THERAPIES FOR HELICOBACTER PYLORI ERADICATION
A. Ar�evalo,* A. Trespalacios,* W. Otero†,‡ and M. Mercado*

*Pontificia Universidad Javeriana, Bogot�a, D.C, Colombia; †Universidad Nacional de

Colombi, Bogot�a, D.C, Colombia; ‡Cl�ınica Fundadores, Bogot�a, DC, Colombia

Introduction: Proton Pump Inhibitors (PPIs), have effect in H.pylori eradica-

tion by increasing the intragastric pH to 6 or more, improving stability and bio-

availability of antibiotics. PPIs are metabolized by CYP2C19 an enzyme encoded

by highly polymorphic gene; the genetic polymorphism is classified in three

groups: extensive, intermediate and poor metabolizers. Extensive metabolizer

genotype is associated with lower eradication rates. Omeprazole, which is one

of the PPIs more susceptible to be metabolized by CYP2C19 is often used in

Colombia for gastroesophageal reflux (GERD) and for H.pylori eradication ther-

apies usually in doses of 20 mg twice-daily.

Objectives: Determine the distribution of CPY2C19 genetic polymorphisms in

patients with H.pylori infection.

Methods: Of 128 patients with H. pylori infection were included between 2012

and 2014 at Gastroenterology Center – Cl�ınica Fundadores, Bogot�a – Colombia.

This study is part of clinical trail “Effect of CYP2C19 in H.pylori eradication”.

DNA of gastric biopsies was extracted using QIAGEN DNA isolation kit.

CYP2C19 genotyping was done by Real Time PCR (Ligthmix kit-Roche).

Results: CYP2C19*1 was the most frequently allele, it was observed in 126/

128 (98.4%) of patients. Extensive metabolizators *1/*1; were present in 111/

128 (86.7%), intermediate metabolizers *1/*2; in 15/128 (11.7%) and poor me-

tabolizers *2/*2; in 2/128 (1.6%).

Conclusion: Of 86.7% of patients were extensive metabolizers. In order to

agree with the results probably is necessary to increase the PPIs doses or to

increase the PPIs administration frequency in H.pylori therapies and GERD

patients. Finally, CYP2C19 will be use for personalized doses of omeprazole in

population.

Abstract no.: P02.10

PROFILE OF MICRORNAS IN GASTRIC CANCER TISSUES AND NORMAL

GASTRIC MUCOSA
J. Kupcinskas,* V. Salteniene,* A. Link,† G. Kiudelis,* L. Jonaitis,*

J. Skieceviciene,* S. Jarmalaite,‡ L. Kupcinskas* and P. Malfertheiner†

*Lithuanian University of Health Sciences, Kaunas, Lithuania; †Otto von Guericke

University, Magdeburg, Germany; ‡Vilnius University, Vilnius, Lithuania

Background and Aims: MicroRNAs (miRNAs) are promising biomarkers with

diagnostic and prognostic implications. These molecules are a group of small

non-coding RNAs that modulate gene expression. MiRNA are deregulated in

different tumors including gastric cancer (GC). The data on deregulated microR-

NA profile in GC tissues mandates further research.

Aims & Methods: The aim of our study was to evaluate and compare miRNA

profile in GC tissue and normal gastric mucosa from healthy individuals. MiR-

NAs from fresh frozen tissues were profiled using Applied Biosystems � ViiATM 7

RT-PCR system with TaqMan� Array Micro Fluidic A Cards in 15 tissue samples

of primary GC and 11 normal gastric tissues from healthy controls. Log2-fold

change (log2FC) calculations were performed using GenEx software.

Results: The results of microRNA profiling revealed 3 down-regulated miRNAs

in GC tissue samples compared to normal gastric tissue: hsa-miR-135a

(log2FC = �7.96199, p = 1.73E-06), hsa-miR-26b (log2FC = �2.2343, p = 1.2E-

05), hsa-miR-148a (log2FC = �6.73728, p = 2.13E-05). The analysis also

revealed 15 significantly up-regulated miRNAs in GC tissues compared to nor-

mal gastric mucosa: hsa-miR-214 3 (log2FC = 7.6098, p = 2.32E-06), hsa-miR-

155 (log2FC = 5.53734, p = 2.17E-05), hsa-miR-146b (log2FC = 4.59012,

p = 3.17E-05), hsa-miR-345 (log2FC = 2.21088, p = 3.56E-05), hsa-miR-223

(log2FC = 6.21766, p = 5.53E-05), hsa-miR-126 (log2FC = 2.36791, p = 8.32E-05),

hsa-miR-345 (log2FC = 2.21088, p = 3.56E-05), hsa-miR-223 (log2FC = 6.21766,

p = 5.53E-05), hsa-miR-126 (log2FC = 2.36791, p = 8.32E-05), hsa-miR-484

(log2FC = 3.02072, p = 0.000116), hsa-miR-140-3p (log2FC = 2.55172,

p = 0.000123), hsa-miR-10a (log2FC = 2.11934, p = 0.000194), hsa-miR-16

(log2FC = 2.1092, p = 0.0002), hsa-miR-24 (log2FC = 2.48963, p = 0.000221),

hsa-miR-331 (log2FC = 2.58057, p = 0.000224).

Conclusions: MicroRNA profiling analysis revealed three differentially down-

regulated and 15 up-regualted miRNAs in GC tissue compared to normal gastric

mucosa. This profile may serve as potential biomarker for GC and needs valida-

tion in further studies.

Abstract no.: P02.11

SERUM MIRNA-21 EXPRESSION IN GASTRIC CANCER PATIENTS AS A

SCREENING BIOMARKER
Z. Karimi Kurdistani,*,† R. Mahdian,‡ M. Darbouy,† A. Oghalaie,* S. Saberi,*

M. Esmaili,* A. Abdirad,§ M. Eshagh Hosseini,¶ M. Mohagheghi** and

M. Mohammadi*

*HPGC Group, Medical Biotechnology Department, Biotechnology Research Center,

Pasteur Institute of Iran, Tehran, Iran; †Department of Molecular Genetics, Fars

Science and Research Branch, Islamic Azad University, Shiraz, Iran; ‡Molecular

Medicine Department, Biotechnology Research Center, Pasteur Institute of Iran,

Tehran, Iran; §Cancer Institute, Tehran University of Medical Sciences, Tehran, Iran;
¶Gastroenterology Department, Amiralam Hospital, Tehran University of Medical

Sciences, Tehran, Iran; **Cancer Research Center, Cancer Institute, Tehran

University of Medical Sciences, Tehran, Iran

Background: MicroRNAs (miRNAs) expression is deregulated in Helicobacter

pylori-infected gastric mucosa and gastric cancer tissue. Recent studies have

demonstrated that these non-coding small RNA molecules are also released into

the circulation and can reflect the presence of tumors. The aim of this study

was to investigate serum miR-21 levels in patients with gastric cancer (GC) and

assess its potential diagnostic and prognostic values.

Methods: Serum samples were collected from 30 gastric cancer patients (mean

age � standard deviation, 58.6 � 14.2 years) and 25 cancer-free endoscopy

controls (56 � 13.3 years). The expression of miR-21 in serum samples was

determined by real-time reverse transcriptase-quantitative polymerase chain

reaction (RT-qPCR), using miR-16 as the internal refer¬ence gene. Comparison

between normalized gene expression level in the study groups was performed

using Relative Expression Software Tool software (REST© 2009, Qiagen).

Results: Using miR-16 as an endogenous control, serum expression of miR-21

in our GC cases, in comparison to controls, was markedly up-regulated by a

mean factor of 5.56 fold (p = 0.000). Sub-stratification of gastric cancer accord-

ing to tumor stage identified a stepwise increase of miR-21 expression by 3.90

and 5.94 folds for early (I&II, p = 0.037) and late (III&IV, p = 0.001) stages,

respectively.

Conclusion: In accordance with the tumorigenic role of miR-21, our results

provide further evidence that serum miR-21 can be used as a screening biomar-

ker for diagnosis and monitoring of gastric cancer progression. Serum profiling

of larger number of cases and controls will validate these findings.

Abstract no.: P02.12

MANNOSE-BINDING LECTIN 2 POLYMORPHISMS AT CODON 52, 54

AND 57 DO NOT INCREASE THE PREVALENCE OF HELICOBACTER

PYLORI INFECTION AND THE RISK OF GASTRODUODENAL DISEASES

IN KOREAN POPULATION
Y. W. Chang, J. Y. Jang and J. Kim

Kyung Hee University Hospital, Seoul, Korea

Background/Aims: Mannose-binding lectin 2 (MBL2) is an important constit-

uent of the innate immune system. Some studies of possible association of

MBL2 haplotype and the susceptibility of Helicobacter pylori infection as well as

the risk of gastric cancer (GC) were reported. We examined whether polymor-

phisms of MBL2 codon 52, 54, and 57 influence the prevalence of H. pylori

infection and H. pylori-related gastroduodenal disease in Korean population.

Material & Methods: Of 177 H. pylori-negative control group, 186 patients

with H. pylori-positive chronic gastritis, 222 GC and 173 duodenal ulcer (DU)

patients were included in this study. Polymorphisms of MBL2 at codon 52, 54,

and 57 were examined by PCR-RFLP. Serum MBL concentration as the func-

tional activity of MBL2 protein, was measured by ELISA.
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Results: In Korean population, polymorphic variants at codon 52 and 57 were

not found, but only found at codon 54. Polymorphism of MBL2 codon 54 G/A

does not increase the prevalence of H. pylori infection as well as the risk of GC

or DU. Serum MBL concentration was significantly different according to MBL2

codon 54 G/G (wild type, 1731 � 335.5 ng/mL), G/A (heterozygote,

166.6 � 45.9 ng/mL), and A/A genotype (mutant type, 4.8 � 5.8 ng/mL).

However, serum MBL concentration was not different among the gastroduode-

nal disease groups.

Conclusions: Polymorphisms of MBL2 codon 52, 54, and 57 were not associ-

ated with H. pylori infection prevalence and the risk of GC or DU. The func-

tional activity of MBL2 was significantly different according to its MBL2 codon

54 genotype.

Abstract no.: P02.13

THE RELATIONSHIP OF CAGA EPIYA MOTIF POLYMORPHISM AND

H.PYLORI RELATED DISEASE OUTCOMES IN CHINA
K. Wang,* N. Zhou,* Y. Xie,† D. Liu,† G. Xue* and D. Li*

*Jiangxi Academy of Medical Science, Nanchang, China; †The First Affiliated Hospital

of Nanchang University, Nanchang, China

Background: To find out the relationship between CagA EPIYA motif poly-

morphism and H.pylori related disease outcomes.

Methods: PCR was performed on 170 clinical H .pylori strains from the first

affiliated hospital of Nanchang university to study the polymorphism of CagA

EPIYA motif.

Results: For 170 clinical H.pylori strains, 100% of them have cagA gene. There

were 0–4 EPIYA motifs in them, and 4 strains contained 4 EPIYA motifs, includ-

ing two strains of gastric cancer, and 2 strains containing 2 EPIYA motifs were all

chronic gastritis strains. 161 strains containing 3 EPIYA motifs and 3 strains with-

out EPIYA motifs were no significant correlation with diseases. All H.pylori iso-

lates can be divided into 3 sequence types, including AB type (2EPIYA motifs),

ABD type (3 EPIYA motifs) and AABD type (4 EPIYA motifs), all of which are

oriental type (TIDD). In this study, all strains were identified as TIDD.

We further analyzed EPIYA motif polymorphisms and found 2 strains with EPI-

YA-A mutation were from chronic gastritis. 2/9 strains with EPIYA-B mutations

were from gastric cancer, and 7/9 were from duodenal ulcer. These results dem-

onstrated that the EPIYA-B mutated strains had stronger virulence.

Conclusion: 1. CagA gene positive rate in our study was 100% which was sig-

nificantly higher than other western countries, and all the cagA gene types are

East Asian type.

2. H.pylori pathogenicity enhanced with the number of CagA EPIYA motifs.

And the virulence of strains with EPIYA-B mutation was stronger than strains

with EPIYA-A mutantion and non-mutantion.

Abstract no.: P02.14

EVALUATION OF C421A POLYMORPHISM AND EXPRESSION OF

ABCG2 GENE IN THE GROUP OF PATIENTS WITH GASTRIC

ADENOCARCINOMA
M. _Zebrowska,* A. Sałagacka,* A. Jele�n,* A. Wosik,* A. Długosz,*

D. Jesionek-Kupnicka,† M. Mirowski* and E. Balcerczak*

*Laboratory of Molecular Diagnostics and Pharmacogenomics, Department of

Pharmaceutical Biochemistry and Molecular Diagnostics, Lodz, Poland; †Department

of Pathology, Chair of Oncology, Lodz, Poland

Gastric cancer is one of the most common malignant diseases.The pathogenesis

of gastric cancer development is not entirely known. As a risk factors to devel-

opment of this diseases are mentioned: dietary habits, chronic inflammation

and Helicobacter pylori infection. Nowadays also genetic factors as increased pre-

disposition to gastric cancer development are taken into consideration.ABCG2

gene encodes protein BCRP which is located in many normal tissue including

digestive tract. BCRP through efflux of xenobiotics from cells into extracellular

environment plays a protective role. ABCG2 gene is polymorphic, one of the

most common SNP of this gene is C421A. It leads to substitution C on A which

is associated with amino acid exchange in the BCRP structure. Polymorphism at

position C421A may reduce activity of protein. As a result it may leads to accu-

mulation of potentially carcinogenic xenobiotics in cells and increase the risk of

gastric cancer development.

Aim of the study was genotyping at position C421A and evaluation of ABCG2

gene expression in tissue specimen of gastric cancer from patients with gastric

adenocarcinoma and comparison the frequency of obtained genotypes distribu-

tion with control group.

Investigated group (N = 19): tissue specimen of gastric cancer: Control group

(N = 65): blood taken from blood donors.

Methods: RFLP, qualitative and quantitative PCR.

In all samples of control group and samples of investigated group the CC geno-

type for SNP 421 was found. So far in all samples of investigated group AB-

CBG2 qualitatively gene expression were demonstrated.

Abstract no.: P02.15

A STUDY OF HELICOBACTER PYLORI OUTER-MEMBRANE (HOM)

PROTEIN B POLYMORPHISM IN CHINA
K. Wang,* N. Zhou,* Y. Xie,† D. Liu,† G. Xue* and D. Li*

*Jiangxi Academy of Medical Science, Nanchang, China; †The First Affiliated Hospital

of Nanchang University, Nanchang, China

Background: Detecting homA and homB gene, to determine whether the

homA and homB associated with clinical outcome of H. pylori infection, espe-

cially with gastric cancer.

Methods: PCR was performed on 170 clinical H .pylori strains from the first

affiliated hospital of Nanchang university to study the presence of the homA

and homB.

Results: 1 The distribution of homA and homB in clinical diseases

Single homA(+) Single homB(+) homA and homB(+)

CG 10.4% (5/48) 68.8% (33/48) 20.8% (10/48)

CU 13.3% (10/75) 68.0% (51/75) 18.7% (14/75)

GU 20.0% (4/20) 75.0% (15/20) 5.0% (1/20)

GC 22.2% (6/27) 74.1% (20/27) 3.7% (1/27)*

chi square X2 = 2.480 X2 = 0.630 X2 = 6.231

p value p = 0.479 p = 0.890 p = 0.101

*Note: Is vs CG p < 0.05

2. After optimizing PCR and sequencing conditions, 59 full-length sequences

were obtained ultimately from 145 homB gene positive strains. Among them,

the sequencing success rate of gastric cancer (9.5%) was significantly lower

than the other three groups (50.0%~66.7%) (p < 0.05).

Conclusion: 1. HomA gene positive rate of H.pylori from China was lower

than homB gene, and homB positive rate was much higher than that of Wes-

tern countries.

2. HomA and homB single positive rate was no significant difference within dif-

ferent diseases, but homA and homB double positive rate in gastric cancer

strains was significantly lower than that in chronic gastritis strains. Further-

more, sequencing failure proportion of homB from gastric cancer strains was

significantly higher than other three kinds of diseases, suggesting homB gene of

gastric cancer strains may occupied complex senior structure and multi-repeti-

tive sequences.

Abstract no.: P02.16

TYPING OF HELICOBACTER PYLORI 30 END MOTIFS OF CAGA FROM

PATIENTS WITH GASTRITIS AND PEPTIC ULCER DISEASES
S. Honarmand jahromy,* F. Siavoshi† and S. Latifi Navid‡

*Varamin azad university, tehran, Iran; †Tehran university, tehran, Iran; ‡Mohaghegh

ardabili university, tehran, Iran

CagA protein is one of the most important H.pylori virulence factors that have

been introduced. After exposure of H.pylori cagA + strains to epithelial cells,

CagA injected directly into the host gastric epithelial cells where undergoes

tyrosine phosphorylation at the 3’carboxyl-terminal end (EPIYA) motifs. The

phosphorylated CagA disrupts cell signaling pathways and induces alterations in

epithelial cell activity and morphology. The biological activity of CagA is deter-

mined by variation in the tyrosine phosphorylation motif sites. In this case

there are four distinct EPIYA segments, EPIYA-A, EPIYA-B, EPIYA-C and EPI-

YA-D. In this study, we assessed the diversity and the type of the CagA EPIYA

motifs of H.pylori strains isolated from Iranian patients and investigation their

association with gastritis, gastric ulcer and duodenal ulcer. Biopsies that were

taken from patient’s endoscopy were cultured on selective Brucella agar supple-

mented with defibrinated sheep blood. To determine the CagA EPIYA motifs,

PCR, sequencing and alignment with Bioinformatic analysis were performed.

From 168 H.pylori cagA+ strains 158(93.5%) ABC, 9(5.4%) ABCCC and only
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one mixed types of ABC+ABCCC and one ABCC were detected. There was no

EPIYA- D segment. ABC (158, 93.5%) was the most frequent motifs in all dis-

ease groups but ABCCC (16%) was more frequent in gastric ulcer group than

in others. Data have been shown that CagA from Iranian H.pylori strains are

western type and all strains have active phosphorylation sites and there is an

association between C segments repeats and gastric ulcer in Iranian patients

that were studied.

Abstract no.: P02.17

PREVALENCE OF HELICOBACTER PYLORI GENOTYPES IN ITALIAN

PATIENTS
L. Masucci;

Catholic University of Sacred Heart, Rome, Italy

Helicobacter pylori is known to play a role in the pathogeneses of chronic gastri-

tis, peptic ulcer disease, gastric cancer and gastric Mucosa-Associated Lymphoid

Tissue (MALT) lymphoma. Genes, such as vacA, cagA, cagE, iceA and babA,

may play important roles in the pathogenesis of H. pylori infection.

The vacuolating cytotoxin gene (vacA) is present in all H. pylori strains, but, since

its known to be differentially expressed, vacA subtypes can be determined.

The cytotoxin associated gene A (cagA) positive strains induce interleukin-8

(IL-8) production and mucosal inflammation, while cagE has also been associ-

ated with a more severe clinical outcome.

The induced by contact with epithelium (iceA) gene has two allelic variants:

iceA1 and iceA2. The Allelic variant iceA1 is associated with peptic ulcer disease.

For blood group antigen-binding adhesin gene (babA) three alleles have been

identified (babA1, babA2, babB), but only the babA2 appears to be related to

peptic ulcers and gastric cancer.

We analyzed 86 H. pylori strains obtained from gastric biopsies of 86 Italian

patients respectively 65 female and 21 male.

Genotypes detected were: vacA 86/86 (100%), cagA 40/86 (46.5%), cagE 40/86

(46.5%), iceA1 27/86(31.4%), iceA2 25/86 (29%) and babA2 78/86 (90.1%).

Genotypes detection could be used to monitor in a targeted manner the evolu-

tion of the infection-positive patients.

Further larger scale researches are necessary in order to assess the possible role

of cag A and other virulence genes in different clinical outcomes which is corre-

lated with H. pylori infections.

Abstract no.: P02.18

ESTABLISHMENT OF AN IN VITRO INFECTION MODEL OF H. PYLORI

USING HUMAN PRIMARY GASTRIC EPITHELIAL CELLS
F. Boccellato*, P. Schl€armann*, K. Fritsche* and T. Meyer

Max Planck Institute for Infection Biology, Department of Molecular Biology, Berlin,

Germany

Recent advancement in stem cell and tissue culture has made possible to culti-

vate primary epithelial cells from different tissue without their mesenchimal

niche. This pure long-term living tissue is growing in 3D structures and are

commonly called organoids. We have recently establish a protocol for the culti-

vation of human gastric organoids. Spherical 3D structure (spheroids) are grow-

ing within a specific extracellular matrix (Matrigel) in a media supplemented

with a specific cocktail of morphogens, growth factor, and inhibitors. With-

drawal of the morphogens from the medium results in differentiation of spher-

oids into organoids with a more complex and folded structure. Spheroids and

organoids can be used as a source of cells to culture in a 2D format, forming a

semi-organized planar culture of polarized cells, suitable for the infection with

H. pylori. This infection model is particularly appropriate to study the early

molecular events, which are specifically triggered by the pathogen, involved in

the onset of cancer. Preliminary experiments suggest that H. pylori induces vac-

ualization and elongation (hummingbird phenotype) of the infected cells. CagA

is translocated and phosphorylated in the host cells. Inflammation related genes

are modulated. Both cells and pathogens partially survive during short infection

periods and current experimental efforts are directed toward establishing a long

lasting infection. Analysis of gene expression and DNA damage induced muta-

tions are going to be performed at different time points in order to understand

any specific role of the pathogen in intestinal metaplasia and gastric cancer.

*Equal contribution
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P03 Virulence Factors and
Pathogenesis
Abstract no.: P03.01

NNUCLEAR-TRANSLOCATED LRP1-ICD IS RELATED TO THE

FORMATION OF AUTOPHAGOLYSOSOME ASSOCIATED WITH CAGA

DEGRADATION IN GASTRIC EPITHELIAL CELLS INFECTED WITH

H. PYLORI VIA INDUCTION OF LAMP1 EXPRESSIONS
H. Tsugawa,* J. Matsuzaki,† H. Mori,† T. Masaoka,† A. Sato,‡ M. Imoto,§

T. Hirayama,¶ M. Suematsu* and H. Suzuki†

*Department of Biochemistry and Integrative Medical Biology, Keio University,

School of Medicine, Tokyo, Japan; †Internal Medicine, Keio University, School of

Medicine, Tokyo, Japan; ‡Faculty of Pharmaceutical Sciences, Tokyo University of

Science, Tokyo, Japan; §Faculty of Science and Technology, Keio University,

Yokohama, Japan; ¶Bacteriology, Institute of Tropical Medicine, Nagasaki University,

Nagasaki, Japan

Objective: Helicobacter pylori effector protein CagA acts as an oncoprotein.

Recently, we observed that translocated CagA was degraded by autophagy (Cell

Host & Microbe, 2012). The autophagy was activated by VacA via binding to

low-density lipoprotein receptor-related protein-1 (LRP1). LRP1 is regulated by

proteolytic processing, and then LRP1-intracellular domain (LRP1-ICD) is trans-

located to nucleus. Although it is known that LRP1 have the ability to bind

ligand to several signal transduction pathways, the role of the autophagy induc-

tion through LRP1 has remained unclear. The present study was conducted to

examine LRP1-signal transduction to the autophagy.

Methods: Autophagy was assessed by autophagic flux assay. The participa-

tion of LRP1-ICD in autophagy was assessed using an lrp1-siRNA, and the

localization was assessed by western blot following subcellular fractionation

and immunocytochemistry. LAMP1 expression systems were analyzed by

Chip assays.

Results: Nuclear translocation of LRP1-ICD was enhanced in AGS cells at

24 hours after H. pylori infection (during the autophagy induction). Expressions

of Lamp1 were significantly increased during autophagy induction. Lamp1

expressions were repressed by lrp1-siRNA, and the direct binding of LRP1-ICD

to LAMP1 promoter was enhanced during autophagy induction, suggesting that

Lamp1 expressions were regulated by nuclear-translocated LRP1-ICD. Lamp1

colocalized with both autophagosomes and autophagolysosomes induced by

H. pylori. The specific lamp1-knockdown repressed the formation of autophago-

lysosome, leading to the accumulation of intracellular CagA.

Conclusion: Nuclear-translocated LRP1-ICD enhanced LAMP1 expressions and

enhanced the fusion between autophagosomes and Lamp1-positive lysosomes,

leading to CagA degradation.

Abstract no.: P03.02

COMPARATIVE GENOMICS OF GASTRIC HELICOBACTER SPECIES:

ANALYSIS OF THE OUTER MEMBRANE PROTEINS
A. Smet,* A. Tay,† F. Thirriot,† T. Perkins,† S. Backert,‡ B. Flahou,* R. Ducatelle,*

E. Skoog,§ M. Padra,§ S. Linden,§ M. Rossi¶ and F. Haesebrouck*

*Ghent University, Faculty of Veterinary Medecine, Department of Pathology,

Bacteriology and Avian Diseases, Merelbeke, Belgium; †The Marshall Centre for

Infectious Diseases Research and Training, University of Western Australia,

Nedlands, Australia; ‡Friedrich Alexander University Erlangen-Nuremberg,

Department of Biology, Division of Microbiology, Erlangen, Germany; §Mucosal

Immunobiology Vaccine Center (MIVAC), Sahlgrenska Academy, Gothenburg

University, Gothenburg, Sweden; ¶Department of Food Hygiene and Environmental

Health, Faculty of Veterinary Medicine, University of Helsinki, Helsinki, Finland

Various non-H. pylori Helicobacter (NHPH) species have been identified as colon-

ising the gastric mucosa of mammals. Several of these NHPH have a pathogenic

potential in different animal hosts, including humans. Adherence to the gastric

mucosa is widely assumed to play a critical role in the initial colonization and

persistence of Helicobacter in the stomach. H. pylori is equipped with a large

number of outer membrane proteins (OMPs), and their role in the adhesion

process has been well-studied. Recent adherence assays have shown that sev-

eral NHPH are able to bind to the gastric mucosa and we hypothesise that

OMPs are central to this binding phenotype. In this study, the genome

sequences of a variety of H. pylori and 11 different NHPH were analysed to

identify the OMPs using the HHOMP tool and BLASTP, which compares the

genome data to an OMP database. To determine the phylogenetic relationships,

OMPs were aligned with the known H. pylori OMPs. While most OMPs were

shared by all gastric Helicobacter species, some were species-specific. Interest-

ingly, the feline and canine gastric Helicobacter species and H. suis, all lack the

typical H. pylori adhesins characterised previously. On the other hand, these

NHPH contain an operon consisting of 6 hof genes (hofA/F/E/G/C/D), which is

absent from the H. pylori, H. acinonychis and H. cetorum genomes. The role of the

proteins encoded by this operon in adhering to the gastric mucosa was further

investigated. Results obtained indicate that HofF, HofE and HofG OMPs are

putative adhesins.

Abstract no.: P03.03

TRANSCRIPTIONAL RESPONSES OF HELICOBACTER PYLORI TO

SUBINHIBITORY CONCENTRATIONS OF HUMAN b-DEFENSIN 3
E. I. Kazakos,* O. Gundogdu,† N. Dorrell† and I. Kountouras*

*Ippokrateio Hospital, 2nd Internal Medicine Dept, Thessaloniki, Greece; †London

School of Hygiene & Tropical Medicine, London, UK

Secretion of human b-defensin (hbD)-3 by gastric epithelial cells contributes to

effective surveillance against microbial populations in proximity to the gastric

mucus. However, persistence of H. pylori (Hp) in the gastric mucosa remains a

puzzling aspect of the host – microbe interaction leading to consideration that

escape or suppression of innate immunity mechanisms, including hbDs, counts
towards Hp enhanced survival in the gastric environment.

In this study, the responses of Hp-J99 strain to subinhibitory concentrations of

hbD3 were investigated using Hp-specific microarrays. Significant changes in

the transcriptional profiles of Hp-strain tested demonstrated by the induction or

suppression of multiple gene components of distinct regulatory mechanisms

and/or signaling pathways similar to those activated by stress responses. These

changes included: i. modification of the cell wall stimulon as means to prevent

hbD binding, activation of transmembrane efflux pumps and maintainance of

osmotic balance on both sides of the outer membrane; ii. activation of DNA

repair mechanisms, thereby promoting genetic recombination; iii. profound

induction of genes encoding factors related to chemotaxis and flagellar appara-

tus; iv. activation of defense mechanisms, directly linked to Hp virulence,

against oxidative stress; v. increased, apo-fur-dependent production of urease;

and vi. suppression of RNA replication, expression of ribosomal proteins and

enzymes necessary for amino acid metabolism, possibly reflecting the selective

reduction of metabolic functions and cell proliferation.

In conclusion, this study illustrates conserved and novel mechanisms of bacte-

rial resistance to hbDs and provides a starting point for detailed analyses of

numerous genes involved in adaptation to the gastric environment.

Abstract no.: P03.04

HELICOBACTER PYLORI CAGA PROMOTES SNAIL-MEDIATED

EPITHELIAL MESENCHYMAL TRANSITION BY REDUCING GSK-3

ACTIVITY
Y. Lee,* H. Kim,† Y. Lee,* S. Kim* and J. Yook†

*Yonsei University College of Medicine, Seoul, Korea; †Yonsei University College of

Dentistry, Seoul, Korea

Bona fide oncoproteincytotoxin associated gene A (CagA), a major virulence

factor of H. pylori, is delivered into gastric epithelial cells via a type IV secretion,

resulting in cellular transformation.The loss of epithelial adhesion accompanied

by the epithelial mesenchymal transition (EMT) is a well-known genetic back-

ground of gastric cancer. Although causality of CagA on gastric cancer is evi-

dent, the link between CagA and EMT has not been identified. Here we show

that the CagA induces EMT by stabilizing Snail, a zinc-finger protein of E-cadh-

erin repressor. Mechanistically, the CagA binds to the GSK-3 similar to Axin,

leading to a shift of the GSK-3 to an insoluble fraction and resulting in reduced

GSK-3 activity. Furthermore, Snail protein abundanceis increased in H. pylori

infected epithelium on clinical tissues. These results suggest that H. pylori CagA

acts as a pathogenic scaffold protein inducing Snail-mediated EMT via the

depletion of GSK-3.
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Abstract no.: P03.05

H. PYLORI c-GLUTAMYLTRANSPEPTIDASE TOLERIZES HUMAN

DENDRITIC CELLS VIA GLUTAMATE RECEPTOR SIGNALING
R. Mej�ıas Luque, R. K€abisch, S. W€ustner and M. Gerhard

Technische Universit€at M€unchen, Munich, Germany

Despite of eliciting a strong inflammatory response, Helicobacter pylori (H. pylori)

has developed several mechanisms to evade the host’s immune system. Impor-

tantly, the virulence factor c-glutamyltranspeptidase (gGT) has been linked to

tolerance by shaping the innate immune response to a tolerogenic phenotype

in mice. However, the molecular mechanisms involved remain mostly

unknown. In the present study, we show that H. pylori gGT tolerizes human

dendritic cells, independently of their maturation status, to drive a regulatory

T cell response. Due to its enzymatic activity, gGT converts glutamine into glu-

tamate, which prevents the production of the pro-inflammatory cytokine IL-6,

thereby favoring the development of regulatory T cells over Th1 and Th17 cells

during H. pylori infection. These effects seem to be mediated by PKA signaling,

and contribute to H. pylori persistence in the gastric mucosa.

Abstract no.: P03.06

IMMUNOLOGIC RESPONSE TO H. PYLORI CAGA IS STRONGLY

DEPENDENT ON VACA POLYMORPHISM
C. Langner,* A. Link,* W. Habendorf,* I. Tammer,† T. Wex‡ and

P. Malfertheiner*

*Department of Gastroenterology, Hepatology and Infectious Diseases,

Otto-von-Guericke University, Magdeburg, Germany; †Institute of Medical

Microbiology, Otto-von-Guericke University, Magdeburg, Germany; ‡Medical

Laboratory for Clinical Chemistry, Microbiology and Infectious Diseases, Department

Molecular Genetics, Magdeburg, Germany

Background: Serological response to H.pylori CagA protein is widely used as a

surrogate biomarker for cagA, however, exact biological relationship between

H.pylori strains and serological response is still not clear. Here, we prospectively

investigate H.pylori strains with regard to cagA and vacA and investigate its

dependent CagA serologic host response.

Methods: From total 331 patients prospectively recruited, as part of HELDIV-

PAT/ERA-NET, H.pylori microbiological cultivation was successful in 86 patients

(chronic gastritis, atrophic gastritis, peptic ulcer diseases and gastric cancer) at

least in one of the biopsies from corpus and/or antrum. H.pylori cagA, EPIYA

and vacA s/m status as well as cagA and glmM mRNA were determined by PCR.

Anti-CagA IgG status was evaluated using commercially available ELISA.

Results: Of 150 H. pylori isolates were successful cultivated from 86 patients. 81

(94.2%) of them were H.pylori cagA positive, however, only 27 (31.4%) showed

serological response to CagA. CagA mRNA expression was negative in 21 (25.9%)

of cagA strains, suggesting translation defect as partial mechanism. VacA polymor-

phism but not EPIYA motifs were significantly associated with CagA IgG response

of the host to H.pylori infection with cagA strain. Despite relatively similar distri-

bution among vacA genotypes, 20 of 36 H.pylori cagA+ (55.6%) patients with vacA

s1 m1, 7 of 19 (36.8%) were positive for anti-CagA IgG. None of the patients with

vacA s2 m2 H.pylori strains showed serological host response to CagA.

Conclusions: Serological response to H.pylori cagA+ strains is strongly depen-

dent on vacA polymorphism, while CagA IgG has only low predictive value as

surrogate biomarker for cagA.

Abstract no.: P03.07

H.PYLORI CAGA+, VACAS1 M2 +, AND HPAA+ STRAINS PROMOTES

T-HELPER 17 RESPONSE INSTEAD OF T HELPER 1 THAT LEADS TO

INTESTINAL METAPLASIA IN TURKISH H. PYLORI-INFECTED GASTRITIS

AND ULCER PATIENTS
S. Oktem Okullu,*,† M. Saruc�,‡,§ A. Tiftikc�i,‡,§ B. C�ic�ek,‡,§ E. Vardareli,¶,§
N. T€oz€un,¶,§ S. G€oksel,** T. Kocag€oz* and A. Sayı Yazgan††

*Acıbadem University, School of Medicine, Department of Medical Microbiology,

Istanbul, Turkey; †Istanbul Technical University, Department of Molecular Biology &

Genetics, Istanbul, Turkey; ‡Acıbadem University,School of Medicine, Department of

Internal Medicine, Istanbul, Turkey; §Acıbadem Hospitals Group, Department of

Gastroenterology, Istanbul, Turkey; ¶Acıbadem University, School of Medicine,

Department of Internal Medicine, Istanbul, Turkey; **Acıbadem Hospitals Group,

Department of Patology, Istanbul, Turkey; ††Istanbul Technıcal University,
Department of Molecular Biology & Genetics, Istanbul, Turkey

Helicobacter pylori (H.pylori) can cause gastric malignancies such as gastritis and

ulcer. H.pylori-induced diseases can be associated with bacteria’s virulence fac-

tors, host genetic factors and immune response. Virulence factors with potential

value for specific pathologies are the cag A, vacA, oipA, babA, napA, dupA and

hpaA. H.pylori infection induces T helper 1 (Th1) & T helper 17 (Th17) driven

immune response in infected patients. This study aims to correlate H.pylori-

induced gastric malignancies with H.pylori virulence factors and T helper

response. In total, 80 Turkish H. pylori-infected gastritis and ulcer patients were

enrolled to the study. All samples were tested for various H.pylori virulence fac-

tors using multiplex-PCR. Also, Th1 (IFN-) and Th17 (IL-17) specific cytokine

mRNA expression levels were measured using real-time-PCR. The majority of

H.pylori strains that infects ulcer and gastritis patients, are positive for hpaA and

vacA s1, m2 but negative for oipA, babA, napA, and dupA. Also, the vast majority

of the H.pylori strains isolated from gastritis patients were positive for cagA.

However, H.pylori strains that induce ulcer were cagA negative. All H.pylori

strains isolated from ulcer and gastritis patients with intestinal metaplasia are

positive for vacA s1/m2 genotype and majority are positive for hpaA. Addition-

ally, H.pylori infected ulcer and gastritis patients are showing mainly a Th17

response instead of Th1 response. Overall our data suggests that patients

infected with H.pylori strains positive for cagA, vacAs1 m2, and HpaA are at

higher risk for developing Th17- driven intestinal metaplasia.

Abstract no.: P03.08

ROLE OF BACTERIAL OUTER MEMBRANE PROTEINS IN PATHOGENESIS

OF HELICOBACTER PYLORI: AN INSIGHT INTO VARIOUS ASPECTS OF

H. PYLORI INFECTION
D. Davoudi Oskouei,* H. Akpınar,† I. S�ims�ek,† Z. G€ulay,* S. Sarıo�glu,‡

H. Ellidokuz,§ M. Soyt€urk,† S. Akkaya €Ozdinc�,† €O. Binicier† and €O. Yılmaz*

*Department of Medical Microbiology, Faculty of Medicine, Dokuz Eyl€ul University,

Izmir, Turkey; †Department of Gastroenterology, Faculty of Medicine, Dokuz Eyl€ul

University, Izmir, Turkey; ‡Department of Pathology, Faculty of Medicine, Dokuz

Eyl€ul University, Izmir, Turkey; §Department of Biostatistics & Informatics, Faculty of

Medicine, Dokuz Eyl€ul University, Izmir, Turkey

Aim: To study gene expression of bacterial OMPs and cagA in patients with

H. pylori infection by RT RT-PCR and evaluate the reliability of the test.

Methods: On the basis of positive rapid urease test (RUT),culture and histopa-

thology,biopsies of 97 patients with gastritis were included.The antrum and cor-

pus biopsies of 58 patients were used together for RNA extraction while 39

patients were processed separately.The expression of 5 target and 2 house-keep-

ing genes were determined by RT RT-PCR.The threshold cycle (Ct)and normal-

ized DCt were obtained.

Results: RUT, culture and histopatology positive results of 116 patients were

76/116(66%),44/100(44%),43/64(67%) for antrum and 22/62(35%),29/95

(31%),38/56(68%) for corpus respectively.Of the 97 patients (43 male,54

female;mean age 50.43 � 14.48) 76 patients (46/58 and 30/39) were positive for

H. pylori by PCR.Gene expression frequencies of cagA,omp6,omp13,omp18 and

omp20 in the antrum and corpus together of 46 PCR+ patients were 30(65%),35

(76%),35(76%),46(100%) and 36(78%) respectively.While in separately pro-

cessed the antrum and corpus of 30 PCR+ patients were 16(53%),21(70%),24

(80%),29(97%),23(77%)for antrum and 15(50%),18(60%),25(83%),28(93%),

24(80%) for corpus respectively.The DCt’s of cagA and omp13 were significantly

higher in the corpus of patients with pan-gastritis than in patients with antral

gastritis (p = 0.014, p = 0.011).Gene expression frequency of omp20 was signifi-

cantly higher in the corpus of patients with erythema than in patients without

erythema (p = 0.02).The expression of cagA,omp6,omp13 and omp18 was detected

in H. pylori NCTC 11637 which confirmed the results of gene expression in

patients.RT RT-PCR showed good precision with no cross reaction.

Conclusion: This study revealed that expression of cagA,omp13 and omp20

genes were associated with clinical findings.RT RT-PCR was found a convenient

and reliable method.

Abstract no.: P03.09

RELEVANCE OF 3-END REGION POLYMORPHISMS OF HELICOBACTER

PYLORI VACA GENE TO GASTRODUODENAL DISEASES
S. Z. Bakhti,* S. Latifi-Navid,* S. Zahri* and A. Yazdanbod†

*Department of Biology, Faculty of Sciences, University of Mohaghegh Ardabili,

Ardabil, Iran; †Gastrointestinal Cancer Research Center, Ardabil University of

Medical Sciences, Ardabil, Iran

Significance of the 3ʹ-end region polymorphisms (denoted c1/c2-c2: no deletion)

of Helicobacter pylori vacA gene in determining risk of gastroduodenal diseases

has still not been understood. The aim was to determine the role of vacA
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c-region in relation to peptic ulcer disease (PUD) risk. We assessed the vacA

s-, m-, i-, d-, and c-region genotypes and cagA status in 171 H. pylori isolates

recovered from different regions of Iran by PCR. The subjects included 114/171

with non-atrophic gastritis (NAG), and 57/171 with PUD. The frequency of vacA

s1 was 92.4%, vacA s2 8.8%, m1 26.3%, m2 73.7%, i1 43.3%, i2 57.3%, d1

40.9%, d2 59.1%, c1 23.4%, c2 79.5%, and cagA 67.8%. Statistical analysis

showed that frequency of the vacA i1, cagA, vacA m2i1, vacA i1d1, vacA i1c2, vacA

i1/cagA, and vacA c2/cagA genotypes in patients with PUD (58.6%, 81.0%,

29.8%, 43.9%, 40.4%, 49.1%, and 61.4%, respectively) was higher than in

those with NAG (35.4%, 61.1%, 14.0%, 28.1%, 14.3%, 30.7%, and 42.1%,

respectively) (p < 0.05). There was a lower prevalence of the vacA m2i2, vacA

i2d2, and vacA i2c2 genotypes in patients with PUD (38.6%, 35.1%, and 38.6%,

respectively), compared with in those with NAG group (63.2%, 57.0%, and

61.4%, respectively) (p < 0.05). The vacA s-, m-, d-, and c-region genotypes were

not independently associated to PUD risk. We have proposed that the H. pylori

vacA i1, cagA, vacA m2i1, vacA i1d1, vacA i1c2, vacA i1/cagA, and vacA c2/cagA

genotypes could be improved predictor of risk of PUD in Iran.

Abstract no.: P03.10

VIRULENCE MARKERS OF H. PYLORI AND TNF-ALPHA POLYMORPHISM

(G-308A) IN BRAZILIAN PATIENTS
L. T. Rasmussen,* W. N. Pereira,* L. M. Zabaglia,* M. A. Ferraz,* W. A. Orcini,*

R. W. Delabio,† M. A. C. Smith‡ and S. L. M. Pay~ao*

*Universidade do Sagrado Corac�~ao – USC, Bauru, Brazil; †Faculdade de Medicina de

Marilia, Marilia, Brazil; ‡Universidade Federal de S~ao Paulo – UNIFESP, S~ao Paulo,

Brazil

Tumor Necrosis Factor-Alpha (TNF-a), is a multifunctional pro-inflammatory

cytokine. Several studies demonstrated that TNF-a acts as a potent inhibitor of

gastric secretion after Helicobacter pylori infection, contributing to the develop-

ment of gastric diseases. The present study characterized the -308 (rs1800629)

polymorphism of TNF-a by PCR-RFLP and verified the presence of dupA, cagA

and vacA genes. Furthermore, we evaluated the association among virulence

factors, genotypes and histological findings. Gastric biopsies were obtained from

425 dyspeptic patients and 36 with gastric cancer (GC), however, of each

patient with GC, were collected two biopsies, one from the neoplastic tissue

and other from non-neoplastic region, totalizing 72 samples. H. pylori was

detected in 218/425 dyspeptic patients and 27/36 patients with GC. In relation

the dyspeptic patients, we verified a significant association between dupA and

cagA gene and between s1/m1 and dupA gene (Table 1). In relation to the gas-

tric cancer samples, no association among virulence markers was verified but

dupA gene was more prevalent in non-neoplastic tissue suggesting a reduced

risk for GC. The genotype distributions of TNF-a G-308A showed no relation-

ship between the histological groups and no differences in relation to the pres-

ence of H. pylori infection.

Financial Support: FAPESP n� 2012/18333-3, 2013/21224-4 and 2013/21285-3.

Table 1 Frequency of genes cagA, dupA and vacA in H. pylori strains isolated

from 218 patients

Virulence

Markers

vacA

dupA+ dupA- Total s1/m1 s2/m2 s1/m2 Other Total

cagA+ 60* 45 105 81* 9 8 7 105

cagA - 35 78 113 26 76 7 4 113

Total 95 123 218 107 85 15 11 218

dupA + 61* 25 7 2 95

dupA - 46 60 8 9 123

Total 107 85 15 11 218

*p statistically significant.

Abstract no.: P03.11

HELICOBACTER PYLORI OR EPSTEIN-BARR VIRUS (EBV) INFECTION

AND TP53 OR BCL-2 PROTEIN EXPRESSION IN GASTRIC CARCINOMAS
A. Szkaradkiewicz,* T. M. Karpi�nski,* J. Majewski,† K. Malinowska,* K. Linke‡ and

E. Andrzejewska*

*Department of Medical Microbiology, University of Medical Sciences in Pozna�n,

Pozna�n, Poland; †Department of Clinical Pathomorphology, University of Medical

Sciences in Pozna�n, Pozna�n, Poland; ‡Department of Gastroenterology, Human

Nutrition and Internal Diseases, Pozna�n University of Medical Sciences, Pozna�n,

Poland

Background: In etiopathogenesis of gastric carcinoma (GC) a significant role

of infection not only by H.pylori, but also Epstein-Barr virus (EBV) has

already been documented. Crucial role in the carcinogenesis process is played

with TP53 protein and Bcl-2 gene protein. It remains unclear whether in GC

p53-abnormalities and Bcl-2 expression are dependent on presence of H.pylori

or EBV infection. Therefore, in this study we investigated TP53 and Bcl-2

expression in GC in patients with H.pylori/EBV or without H.pylori/EBV

infection.

Methods: The studies were conducted on 52 adult patients with gastric

adenocarcinomas: 16 with H.pylori (cagA+)-positivity (group 1), 14 with EBV-

positive tumours (group 2) and 22 with H.pylori/EBV-negative tumours

(group 3). H.pylori presence in gastric tumour specimens was detected using

Giemsa staining and bacterial culture technique. Moreover, cagA gene was

detected using PCR. EBV was detected based on EBER presence by RNA in

situ hybridization. Expressions of TP53 and Bcl-2 proteins were analysed using

immunohistochemistry.

Results: Expression of TP53 was noted in 14 (84%) patients from group 1, 8

(57%) patients from group 2 and 19 (86%) patients from group 3, whereas

expression of Bcl-2 was noted in 12 (75%) patients from group 1, in 10 (71%)

patients from group 2, and 6 (27%) patients from group 3.

Conclusions: The obtained results permit to conclude that H.pylori (cagA+)-
associated development of the gastric adenocarcinoma is determined by

abnormalities in the p53 gene function and overexpression of anti-apoptotic

Bcl-2, whereas EBV-associated adenocarcinomas seem to be dependent only

on the function of bcl-2 pathway.

Abstract no.: P03.12

HELICOBACTER PYLORI VACA AND CAGA GENOTYPES AND THEIR

CORRELATION WITH GASTRITIS AND PEPTIC ULCERS IN IRANIAN

PATIENTS
S. Honarmand Jahromy,* F. Siavoshi,† R. Malekzadeh† and S. Latifi Navid‡

*Varamin Azad University, Tehran, Iran; †Tehran University, Tehran, Iran;
‡Mohaghegh Ardabili University, Tehran, Iran

Helicobacter pylori infection is the major cause of gastroduodenal diseases. The

development of severe H.pylori disease is evaluated by virulence of infecting

strain. Here we determined the association between the vacA and cagA of

H.pylori and gastroduodenal diseases in Iranian patients. Gastric biopsy speci-

mens from antrum of 233 dyspeptic patients were cultured. The vacA and cagA

genotypes of strains were determined by PCR and sequencing. It was found that

the prevalence of vacA s1 was 82%, s1a 74.2%, s1b 7.7%, s2 18%, m1 29.6%,

m1a 76.8%, m1b 23.2%, m2 69.5% and cagA gene 71.2%. The vacA s1 geno-

type was more frequent in isolates from PU patients (108/120, 90%) than in

those from gastritis patients (83/113, 73.4%). The s2 allele exhibited higher

frequency in isolates from gastritis patients (30/113, 26.5%) than in those from

PU patients (12/120, 10%). There wasn’t a significant difference between the

frequencies of vacA m1 or m2 genotypes and cagA gene in the isolates from PU

patients and in those from gastritis patients. VacA s1 m2 was the most frequent

in Iranian patients (127/233, 54.5%). The vacA s2 m2 (24/113, 21.2%)

and vacA s2 cagA+ (23/113, 20.4%) were more frequent in the isolates from

gastritis patients than in those from PU patients (11/120, 9.2%). Furthermore

only the vacA s1 genotype showed a strong association with the PUD and

vacA s2 m2 and vacA s2 cagA+ were more frequent in the isolates from gastritis

patients but vacA s1 m2 cagA+ were more frequent in isolated from PUD.
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Abstract no.: P03.13

INTERACTION BETWEEN H. PYLORI VACA ALLELES AND AGE OR

GENDER OF PATIENTS IN DEVELOPMENT OF CLINICAL OUTCOMES
S. Honarmand Jahromy,* F. Siavoshi,† R. Malekzadeh† and S. Latifi Navid‡

*Varamin Azad University, Tehran, Iran; †Tehran University, Tehran, Iran;
‡Mohaghegh Ardabili University, Ardabil, Iran

Helicobacter pylori major cause of peptic ulcers and gastric cancer is common in

Iran. The host, environmental and bacterial factors are involved in H.pylori

pathogenesis. The vacA is one of the most important determinants of H.pylori

virulence .The aim was to determine the genotypes of H.pylori isolates vacA

alleles in relationship between age, gender and their association with clinical

outcomes. Biopsies were taken from 233 patients with gastroduodenal diseases

referred to the Endoscopy unite of Shariati hospital,, Tehran, Iran. Biopsies

were cultured on Brucella Blood agar supplemented with antibiotics. The vacA

genotypes of H.pylori strains were determined by PCR and sequencing. Patients

were classified into 113 with gastritis, 64 gastric ulcer and 56 duodenal ulcer.

Patients were classified into 2 age groups; < 40: 28% and >40: 72%. Gastroduo-

denal diseases were more prevalent among patients >40. From 76 females >40,
54% had G,33% GU and 13% DU. From 91 males >40, 32% had G,36% GU

and 32% DU. The vacA s1 was more in H.pylori isolates from Du (98.2%)

than in those from gastritis(73.4%) and vacA s2 exhibited higher frequency in

gastritis (26.5%) than in DU(1.7%).The frequency of vacA m2 in male DU

patients >40 (46.2%) was higher than females (7.7%).Results revealed that

considering the impact of age and gender, in GU patients only age >40 is deter-

minant factor but in DU, male gender. So in Du group there was a significant

relationship between vacA s1 and the vacA m2 allele was associated with male

patients >40.

Abstract no.: P03.14

H.PYLORI INFECTION IN MONGOLIA AND THEIR VIRULENCE FACTORS
J. Sarantuya, D. Tsolmon, B. Mandkhai and N. Bira

HSUM, Ulaanbaatar, Mongolia

Background and aim: H.pylori infection is associated with different digestive

diseases, such as gastritis, peptic ulcer, mucosa-associated lymphoid tissue lym-

phoma, and gastric cancer. In Mongolia the infection prevalence of H.pylori has

been reported in 40–80%. The detection of bacterial isolation have not been

identified, therefore aim of study was to determine H. pylori strains isolated

from Mongolians and detect virulent properties of them.

Materials and method: A total of 320 consecutive patients were enrolled in

2010–2013. All patients underwent upper gastrointestinal endoscopy. Gastric

biopsy specimens were tested for the Urease test and for H. pylori culture. The

culture was performed in microaerophilic conditions at 37°C for a maximum of

5–7 days. Colonies were identified as H. pylori according to standard criteria

including negative Gram staining, typical cell morphology, and positive reac-

tions to catalase, oxidase, and urease. Genomic DNA was extracted. In serum

were detected virulent factors as a Cag A, VacA, GroEl, UreA, HcpC and gGT by

RIDA�LINE Helicobacter IgG test.

Results: CLO test yielded positive results for 65.6% [95% CI 60.7–71.0]
Among CLO test-positive patients were identified antigen 72% [95% CI 62.1–
79.2] positive in fecus, and antigen 68% [95% CI 58.8–77.2] positive in serum.

The virulence factors were observed as a Cag A in 95% (57), VacA in 50%

(30), GroEl in 80% (48), UreA in 15% (9), HcpC in 68.3% (41) and gGT in

60% (36).

Conclution: The prevalence of H.pylori infection increased among Mongolian

population, and the H.pylori phenotype 1 is identified in 48.3% (CagA+VacA).
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P04 Epidemiology and
Transmission
Abstract no.: P04.01

A QUESTIONNAIRE SURVEY TO DETERMINE THE LEVELS OF

KNOWLEDGE AND AWARENESS ABOUT HELICOBACTER PYLORI

INFECTION FOR STUDENTS AT DOKUZ EYLUL UNIVERSITY HEALTH

CAMPUS
D. Can,* Y. C�elik,* E. Demiray-G€urb€uz,† N. G€uldas�,‡ T. Becerikli,† H. Ellidokuz,§
M. Soyt€urk¶ and €O. Yilmaz†

*Dokuz Eyl€ul University, Faculty of Medicine, Second Year Medical School Student,
_Izmir, Turkey; †Dokuz Eyl€ul University, Faculty of Medicine, Department of Medical

Microbiology, _Izmir, Turkey; ‡Dokuz Eyl€ul University, Faculty of Medicine, Research

Laboratory, _Izmir, Turkey; §Dokuz Eyl€ul University, Faculty of Medicine, Department

of Biostatistics and Medical Informatics, _Izmir, Turkey; ¶Dokuz Eyl€ul University,

Faculty of Medicine, Department of Gastroenterology, _Izmir, Turkey

Aim: To assess and compare the knowledge and awareness levels of students

in Faculties of Medicine and Nursing, School of Physical Therapy and Rehabili-

tation(FTR) about Helicobacter pylori infection.

Methods: The questionnaire was prepared by the Second Year Medical School

Students of Special Study Module at Dokuz Eyl€ul University, Faculty of Medi-

cine,Helicobacter Laboratory of Medical Microbiology Department between

October2013-May2014. The questionnaire was consisted of 35 questions includ-

ing basic knowledge for H. pylori infection, medical history for H. pylori infection

(symptoms,diagnosis, eradication therapy), life standards, personal behaviors for

hygiene. Three-hundred-twenty-nine students (171medical, 89nursing, 69FTR

students) (146M,183F,mean age,21.3 � 1.8) were determined by stratified-sam-

pling-method. t-test,ANOVA and v2 test were used(SPSS Version 15.0). Scoring

were applied to only 12 questions related to the level of knowledge and an

index was developed.

Results: Statistical difference was found between Faculties, the highest score

was obtained in medstudents (24.5 � 23.6) according to scored questions. How-

ever, the knowledge and awareness levels increased in concordance with

parents educations and higher classes.No statistical difference was found

between genders (p = 0.264). Peptic ulcer and gastric cancer histories in families

were determined as 31.6% and 10% of students,respectively. Ten(47.6%) of 21

students who were examined for H.pylori infection, were admitted to upper

endoscopy and 8(38.1%) had eradication therapy but they did not give any

information about which therapy was used. Personal behaviors for hygiene

were also determined for 329 students:63.8% don’t share their spoon and fork,

77.8% wash their hands before meals, 98.2% wash their hands after toilets,

62.6% clean vegetable and fruits before eating.

Conclusion: Students of health campus had low basic knowledge about

H.pylori infection therefore there is a need to promote education and awareness

of H.pylori infection with seminars/lectures.

Abstract no.: P04.02

VARIATIONS IN THE PREVALENCE OF HELICOBACTER PYLORI

INFECTION IN NORTHERN SARDINIA IN THE LAST 15 YEARS
G. Marras, C. Rocchi, S. Soro, M. Loria, G. M. Pes and M. P. Dore

Dipartimento di Medicina Clinica e Sperimentale, University of Sassari, Italy

Background: The prevalence of H pylori infection varies between and within

populations, and is typically acquired in childhood when standards of living

were lower (a birth cohort phenomenon).

Aim: To investigate the prevalence variation of H pylori infection in a cohort

of patients that underwent upper endoscopy for dyspeptic symptoms.

Methods: This was a retrospective observational study. Patient records sched-

uled for upper endoscopy were acquired. Only patients with gastric histology

available for H pylori identification and 13C-UBT or rapid urease test from 1995

until 2012 were included.

Results: A total of 11360 records were analyzed. In 1467 patients gastric biop-

sies were not available. The prevalence of H pylori infection was 43% (4300/

9893; M: 43% and F: 42%). A significant decline in prevalence was observed

from 1995 to 2011 (52% vs 14%; p = 0.0). Difference in prevalence was more

consistent between age-specific groups of 0–19 years and 60–69 years: 17%

versus 44%. A statistical significant difference was observed within each social

class for the age specific groups.

Conclusion: The change in the prevalence of H pylori within 15 years among

the Sardinian dyspeptic patients is an example of how sensitive H pylori acqui-

sition is to improvement in standards of living. The increased use of anti-H

pylori eradication therapy may also play an important role in the reduction of

the prevalence.

Abstract no.: P04.03

This abstract has been withdrawn.

Abstract no.: P04.04

MICROBIAL-ECOLOGICAL STUDY ON COLONIZATION OF HUMAN

H. PYLORI ISOLATES FROM FATHER, MOTHER AND 3 CHILDREN OF A

FAMILY IN GASTRIC MUCOSA OF MONGOLIAN GERBIL
S. Kamiya, C. Zaman, H. Yonezawa, F. Hojo and T. Osaki

Department of Infectious Diseases, Kyorin University School of Medicine, Mitaka,

Tokyo, Japan

We have already reported multilocus sequence typing (MLST) of DNA from fae-

cal specimens for analysis of intra-familiar transmission of H. pylori (Osaki et al.,

2013). In the present study, colonization activity of H. pylori strains isolated from

father (K21), mother (K22) and 3 children (K23–K25) of a family in gastric

mucosa of Mongolian gerbil was examined. MLST analysis indicated that

sequencing types (STs) of K21, K22 and K23–25 were ST2760, 2761 and 2762,

respectively, indicating that 3 strains from siblings had an identical ST.

Mongolian gerbils were inoculated with H. pylori K21 or K22 at 1st inoculation

and also inoculated with H. pylori K25 at 2nd inoculation 10 days after 1st inoc-

ulation. An opposite inoculation order experiment was also done. Five weeks

after 2nd inoculation, gastric H. pylori were cultured from Mongolian gerbil

stomach. Bacterial DNA was extracted from each colony and analyzed by RAPD

fingerprinting and direct-sequencing of trpC.

All colonies were determined as the same molecular type of K25 in four group

gerbils. In these results, the H. pylori K25 was more dominant in Mongolian ger-

bil infection than father- and mother-originated strains, suggesting that coloniza-

tion activity of the strain is important for intra-familiar transmission of H. pylori.

Abstract no.: P04.05

THE IMPACT OF LIFESTYLE FACTORS ON THE RISK OF GASTRIC

CANCER IN A CROSS SECTIONAL STUDY
M. Esmaili,* A. Oghalaie,* N. Mohajerani,* S. Saberi,* Y. Talebkhan,*

F. Ebrahimzadeh,* T. Samadi,* T. Karimi,* A. Nahvijou,† M. Tashakoripour,‡

A. Abdirad,§ M. Eshagh Hosseini,‡ M. Mohagheghi† and M. Mohammadi*

*HPGC Group, Medical Biotechnology Department, Biotechnology Research Center,

Pasteur Institute of Iran, Tehran, Iran; †Cancer Research Center, Cancer Institute,

Tehran University of Medical Sciences, Tehran, Iran; ‡Gastroenterology Department,

Amiralam Hospital, Tehran University of Medical Sciences, Tehran, Iran; §Cancer

Institute, Tehran University of Medical Sciences, Tehran, Iran

Background: Variation in cancer incidence in geographical locations is partly

owed to diverse lifestyle factors. Among these modifiable dietary habits require

more detailed investigations.

Methods: Personal interviews with 559 gastric cancer (GC) and 811 non-ulcer

dyspeptic (NUD) patients using comprehensive questionnaires produced exten-

sive information regarding demographic and lifestyle factors prior to disease

acquisition.

Results: Multiple logistic regression adjusting for potential confounders

revealed the following subjects at increased risk of GC: Ever smokers (OR = 2.10,

CI = 1.30–3.35, p = 0.002), particularly of the noncardia type GC (OR = 2.11,

CI = 1.14–3.93, p = 0.018); high salt consumption (OR = 2.10, CI = 1.07–3.94,
p = 0.03), mainly of cardia type GC (OR = 6.14, CI = 1.40–26.91, p = 0.016);

smoked food consumption in (OR = 2.98, CI = 1.145–7.75, p = 0.025) for cardia

type GC; consumption of pickled food (OR = 2.03, CI = 1.13–3.66, p = 0.018),

particularly in cardia type GC (OR = 3.37, CI = 1.42–8.01, p = 0.006), drinking

unpurified water (OR = 3.38, CI = 1.17–9.73, p = 0.024), particularly in cardia

type GC (OR = 14.00, CI = 2.68–73.25, p = 0.002); consumption of butter

(OR = 4.47, CI = 1.738084–11.49834, p = 0.002), particularly in cardia type

GC (OR = 8.93, CI = 0.77–105.48, p = 0.08); drinking hot tea (OR =3.06,
CI = 1.96–4.77, p = 0.0001); consumption of processed food (OR = 2.74,

CI = 0.99–7.60, p = 0.053), particularly in cardia type GC (OR = 7.86, CI = 1.13–
54.63, p = 0.037); consumption of saturated cooking oil (OR = 3.80, CI = 2.19–
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6.57, p = 0.0001), particularly in cardia type GC (OR = 5.65, CI = 2.11–15.17,
p = 0.001). Furthermore, subjects with a family history of GC were at a mini-

mum 3.5 folds increased risk (CI = 1.87–6.43, p = 0.0001), particularly of cardia

type GC (OR = 6.13, CI = 2.49–15.09, p = 0.0001).

Conclusion: Dietary behaviors greatly impact the risk of gastric cancer, partic-

ularly of the proximal region. These factors and their healthy alternative recom-

mendations should be taken into serious consideration and publicly propagated.

Abstract no.: P04.06

THE PREVALENCE OF ULCER DISEASES IN EUROPOIDS OF RUSSIA: IS

THERE TENDENCY TO DECREASE?
V. V. Tsukanov, O. S. Amelchugova, A. V. Vasyutin, J. L. Tonkikh,

E. P. Bronnikova and O. V. Tretyakova;

Federal State Budgetary Institution “Scientific research institute of medical problems

of the North” Siberian branch under the Russian Academy of Medical Sciences,

Krasnoyarsk, Russian Federation

Aim: Investigate the prevalence of peptic ulcer disease in the population of dif-

ferent regions of Siberia.

Methods: Representative groups were selected by epidemiological method, clin-

ical examination and fibrogastroduodenoscopy for diagnosis of peptic ulcer were

performed in 1177 adult Europoids (581 women, 596 men) in town Dudinka

(Taimyr), 564 people (293 women, 271 men) in the rural region (Atamanovo,

100 km to north from Krasnoyarsk) and 657 patients (341 women, 316 men) in

Krasnoyarsk city. The average age of examined persons was 38.6 years in Taimyr,

42.4 in Atamanovo and 55.3 in Krasnoyarsk. Determination of H. pylori was per-

formed by urease and enzyme immunoassay methods in 472 persons in Dudinka,

507 patients in Atamanovo and all 657 people in Krasnoyarsk.

Results: The prevalence of peptic ulcer disease in Dudinka was 8.2% (4.6%

in females and 11.7% in males, p < 0.001), in Atamanovo was 9.2% (6.5% in

females and 12.2% in males, p = 0.03) and in Krasnoyarsk was 8.5% (5.8%

in women, 11.3% males, p = 0.007). The prevalence of H. pylori infection in

Dudinka was 93.5%, in Atamanovo – 88.6%, in Krasnoyarsk – 91.1%. Ratio of

duodenal ulcer / gastric ulcer was equal, respectively, – 4:1, 3.5:1 and 2.7:1.

Risk factors for peptic ulcer disease in all regions were H. pylori, tobacco smok-

ing and male gender, for gastric ulcer – increasing age.

Conclusion: Presently there is no reason to consider that the prevalence of

risk factors and peptic ulcer disease in Russia is reduced.

Abstract no.: P04.07

IDENTIFICATION OF HELICOBACTER PYLORI INSIDE FREE-LIVING

AMOEBAE IN WATER SUPPLIES
L. Moreno, M. Ferr�us, P. Santiago and Y. Moreno

Universidad Polit�ecnica de Valencia, Valencia, Spain

Helicobacter pylori which infects more than 50% of the global population, has

been detected in water, but its transmission pathway remains unknown. Free-

living amoebae (FLA) are ubiquitous pathogens commonly found in water. It

has been previously shown that FLA can act as hosts for some pathogens, pro-

tecting them, and thus acting as Trojan Horses. Inside FLA, amoeba resisting

bacteria are more resistant to adverse conditions.

The aim of this work was to investigate the presence of H. pylori cells inside

amoebae in drinking and waste water samples from Eastern Spain.

Methods: Nineteen drinking and 31 waste water samples were filtered

through 3 lm nitrocellulose filters. Membranes were placed in Non-Nutrient-

Agar and the culture was maintained until amoebae were observed. Afterwards,

extra-amoebic bacteria were killed using sodium hypochlorite. Samples were

treated with propidium monoazide to eliminate exogenous DNA and dead cells.

DNA from protozoa was extracted and specific H. pylori qPCR was performed.

Results: DNA from H. pylori cells inside FLA were identified in 11 out of 50

water samples; 7 in waste water and 4 in drinking water. PMA treatment allowed

the detection of DNA from H. pylori cells only from the inside of live amoebae.

Conclusions: The combination of sodium hypochlorite treatment prior to

analysis with PMA-qPCR is a rapid and specific method to detect H. pylori cells

inside FLA. Thus, our results demonstrate that FLA may be a H. pylori reservoir

in water, showing that they could protect the bacterium from disinfection treat-

ments and harsh environmental conditions.

Abstract no.: P04.08

MOLECULAR EVIDENCE FOR PRESENCE OF HELICOBACTER PYLORI

DNA IN WATER SUPPLIES
M. Plonka, A. Targosz and T. Brzozowski

Department of Physiology, Jagiellonian University Medical College, Cracow, Poland

Water can be a risk factor for Helicobacter pylori (H. pylori) infection but the asso-

ciation between presence of H. pylori in water supply and clinical infection in

individuals drinking from that supply has not been well documented. Using

molecular methods we tested the H. pylori DNA presence in water samples (total

353) from four sources (water distribution system, rivers, reservoir drinking

water and wells) of Cracow region collected between February and November

2012 and 2013. In concentrated by centrifugation water samples, the PCR

methods of DNA for the ureA and cagA virulence genes using primer glmM tar-

geting the ureA and primer cagA targeting the cagA genes were utilized. 65

(18%) water samples out of 353 contained H. pylori DNA material. In river sam-

ples H. pylori DNA and virulence genes cagA were present in 5 samples (5.4%)

out of 93 but by glmM only in 1 sample. In water distribution system, the

detection of H. pylori DNA was 37 (30%) and 16 of cagA in 123 samples tested

while by glmM primers this detection was 14, 7, 6 and 2 during the period of

July 2012, February, March and October 2013, respectively. In reservoir drink-

ing water and wells, H.pylori DNA were detected in 19 (18.6%) and 9 (25%)

samples respectively, out of 102 individuals. We conclude that 1) the presence

of H. pylori DNA in water depends on source of water and year season, 2) the

virulence cagA genes are more frequently detected by cagA primers than by

glmM primers (Grant #2011/01/B/NZ/01539).

Abstract no.: P04.09

THE RATE OF H. PYLORI INFECTION IN PATIENTS WITH ALLERGIC

DISEASES IN UKRAINE
A. Levchenko and S. Tkach

Department of Internal medicine № 1, National medical University O.O. Bohomolets,

Kyiv, Ukraine

Background: The data about the relationship between H. *C�ylori infection

and risk of allergic disease are contradicting. The literature includes both nega-

tive and positive connections between H. *C�ylori infection and asthma, allergic

rhinitis, atopic dermatitis and other allergic diseases.

Aims: To study the rate of H. *C�ylori infection in patients with verified allergic

disease, to determine and to describe possible interaction between them.

Materials and Methods: Of 160 patients age ranged from 5 to 45 years (the

average age 27.1**11.2) with different allergic diseases (asthma, pollinosis,

allergic rhinitis and atopic dermatitis) were examined. After taking allergy his-

tory, spirometry and allergy testing using immunofluorescence method (Immu-

noCAP) were done. After verification of allergic diseases, 13C-Urea Breath Test

(13 C-UBT) was performed to all the patients including control subjects (70

healthy people, average age 30.3**12.3) to define their the H. *C�ylori-status.
Results: The average infection rate of patients having verified allergic diseases

was equaled to 47.7%, and 61.4% – for the control subjects (*�a < 0.05). The

infection rate in group of patients under 20 years having allergies was 34.2%

(control group – 52.8 p < 0.01), and after 20 years – 61.2% (control group ΓC� ô
70%, *�a > 0.05).

Conclusions: The rate of H. *C�ylori infection among patients with different

allergic diseases, particularly among young patients, is much lower compared to

control group. To prove the negative connection between positive H. *C�ylori-
status and allergies in young patients the further research with larger number

of patients is required.

Abstract no.: P04.10

HELICOBACTER PYLORI PREVALENCE IN HIV-INFECTED SUBJECTS WITH

DIFFERENT ETHNIC BACKGROUND
M. Selgrad, C. Schulz and P. Malfertheiner

Department of Gastroenterology, Hepatology and Infectious Diseases, Magdeburg,

Germany

Introduction: The role of Helicobacter pylori infection in HIV related upper gas-

troduodenal morbidity is unclear. Up to now, several studies have reported dis-

crepant results about the prevalence of H. pylori in HIV positive subjects.
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Aim: The aim of the study was to analyze the prevalence of H. pylori infection

in HIV-infected subjects. As a control group, we used an age matched group

from a previous study conducted in our department.

Material and Methods: We prospectively analyzed the H. pylori infection sta-

tus in 191 HIV positive subjects (45 female) via serology from different coun-

tries (Germany: n = 135; Africa: n = 39; Russia: n = 13; Vietnam: n = 3). The

control group of HIV-negative subjects consisted of 185 patients.

Results: The mean age of the participants was 40.5 years (�10.83 years SD).

The overall prevalence of H. pylori was 37.2% (71/191). In female subjects, we

detected a higher prevalence (40%) compared to male patients (34%). Interest-

ingly, in patients from Germany the prevalence of H. pylori was lower with

28.1% compared to patients from Russia (69.2%) or Africa (61.5%).The overall

prevalence of H. pylori in HIV positive subjects was comparable to non- infected

patients (40.6%) in our region.

Conclusion: There was no difference of H. pylori prevalence between HIV posi-

tive and negative patients. In HIV patients from countries with a known high

prevelance of H. pylori we also detected a higher prevalence for H. pylori. Those

findings are in contrast with previous reports that suggested a lower prevalence

of H. pylori in patients with HIV.

Abstract no.: P04.11

SURVIVAL STRATEGY OF HELICOBACTER PYLORI IN ENVIRONMENTS

BY CO-EXISTENCE IN ACANTHAMOEBA CASTELLANII
F. Hojo,* T. Osaki,† H. Yonezawa,† S. Kurata,† T. Hanawa,† H. Yamaguchi‡ and

S. Kamiya*,†

*Institute of Laboratory Animals, Graduate School of Medicine, Kyorin University,

Mitaka, Tokyo, Japan; †Department of Infectious Diseases, Kyorin University School

of Medicine, Mitaka, Tokyo, Japan; ‡Department of Medical Laboratory Sciences,

Faculty of Health Sciences, Hokkaido University, Mitaka, Tokyo, Japan

Helicobacter pylori is a causative agent for gastritis, peptic ulcer diseases and gas-

tric cancer. Almost 50% of the world’s populations harbor this bacterium.

Transmission route of H. pylori is not known, but it is implied that they are dis-

tributed in environments because their DNA are detected in river water.

On the other hand, protozoa including free-living amoeba are universally dis-

tributed in water and soil. They generally eat various kinds of bacteria, how-

ever, some species of bacteria have resistance against digestion system of

protozoa. Thus, protozoa are regarded as reservoir of bacteria in environments.

In this study, it was analyzed whether H. pylori have resistance against digestion

system of protozoa and survive in co-culture with Acanthamoeba castellanii.

A. castellanii were cultured with PYG medium until they confluently develop to

bottom of 6-well microplate. Approximately 109 CFU/ml of H. pylori were added

to the microplate, and the cultures were centrifuged. The microplates were

incubated and the cultures were sampled for CFU assay and morphological

examination by scanning electron microscopy (SEM).

Three hours after incubation, the numbers of H. pylori were 4.17 9 108 CFU/

mL in co-culture with A. castellanii, 2.75 9 108 CFU/mL in bacterial single cul-

ture. Twenty-four hours after incubation, they were 1.21 9 108 CFU/mL and

2.30 9 105 CFU/mL in co-culture and single culture, respectively. In addition,

SEM showed coccoid formation of H. pylori in bacterial single culture. The

results obtained suggest a possibility that H. pylori might survive in co-culture

with protozoa.

Abstract no.: P04.12

FOURTEEN YEARS ANNUAL CHANGE OF ERADICATION RATE AND

UNEXAMINED (PATIENTS WHO DON’T UNDERGO DIAGNOSIS OF

ERADICATION RESULT) RATE IN JAPAN
A. Nagahara, H. Sasaki, D. Asaoka, Y. Shimada, M. Hojo and S. Watanabe;

Juntendo University School of Medicine, Tokyo, Japan

Background/Aims: A systematic eradication strategy, proton pump inhibitor/

amoxicillin and clarithromycin (PPI/AC) for first line and proton pump inhibi-

tor/amoxicillin and metronidazole (PPI/AM) for second line for H.pylori has

been constructed in Japan. However, the spread of eradication therapy, with

patient who are not examined the result of therapy might increase. To address

this clinical issue in Japan, 14 years annual change of eradication rate and

unexamined (patients who don’t undergo diagnosis of eradication result) rate

was surveyed.

Methods: Patients who received first-line PPI/AC therapy and second-line PPI/

AM therapy between 2000 and 2013 were retrospectively analyzed. The annual

eradication rate and unexamined rate was calculated. Data were subjected to

intention-to-treat analysis.

Results: PPI/AC was administered to 3167 patients and 770 patients received

PPI/AM. Eradication rate for PPI/AC regimen was 78.5%, 73.5%, 63.4%,

69.4%,74.4%, 63.4%, 61.5%, 60.1%, 65.4%, 64.8%, 61.7%, 71.3%, 69.6%,

64.2% and unexamined rate was 8.9%, 4.8%, 0.8%, 1.0%, 1.3%, 2.1%, 3.6%,

6.2%, 8.2%, 9.9%, 8.0%, 8.0%, 8.3%, 7.5% in 2000, 2001, 2002, 2003, 2004,

2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, respectively. Eradica-

tion rate for PPI/AM regimen was 80.0%, 77.1%, 71.4%, 78.4%, 91.9%,

82.7%, 86.4%, 89.5%, 84.8%, 85.7%, 83.6%, 82.7%, 80.7%, 76.7% and

unexamined rate was 6.7%, 0%, 0%, 5.4%, 2.7%, 3.8%, 6.8%, 1.8%, 2.6%,

3.9%, 4.9%, 12.0%, 5.3%, 14.6%, respectively.

Conclusion: Since unexamined rate becomes serious issue in clinical practice

in Japan, physicians should aware this issue and deal with to reduce unexam-

ined patients.

Abstract no.: P04.13

PREVALENCE OF GASTROINTESTINAL SYMPTOMS AND H. PYLORI

INFECTION IN A LARGE PHILIPINO COMMUNITY IN ROME:

RELATIONSHIP WITH LIFESTYLE HABITS
G. Ianiro,* S. Pecere,* F. Franceschi,* A. Gasbarrini* and G. Gasbarrini†

*Internal Medicine and Gastroenterology Division, “A. Gemelli” University Hospital,

Rome, Italy; †Ricerca in Medicina – ONLUS Foundation, Rome, Italy

Background and Aim: Philipino population is largely represented in Italy,

generally arranged in large communities of friends and/or relatives, usually

maintaining the traditional Philipino lifestyle. However, some of them acquired

Western habits. Our aim is to investigate prevalence of gastrointestinal symp-

toms and H. pylori infection in a Philipino community in Rome

Methods: Our population was a 600-subjects Philipino community established

in Rome since 2004. H. pylori was assessed by C13 Urea Breath Test. Gastroin-

testinal symptoms were investigated through a symptom questionnaire.

Results: 580 subjects were available for interview, grouped according to age:

52 < 16 yo; 210 between 16 and 35 yo; 270 between 35 and 55 yo and

43 > 55 yo. 80% keep the traditional Philipino dietary habits, were free from

alcohol and smoke, whereas 20% acquired a Western dietary lifestyle together

with alcohol and smoke consumption. 25 subjects complained of abdominal

pain; all of them had a Western lifestyle. Bowels were regular in all except 20

subjects. 60 complained of headache. Bloating was found in 70 subjects,

whereas 30 (consuming coffee and cold sparkling beverages) complained of

reflux symptoms. All subjects have a spicy diet. H. pylori was found in 19 out

of 25 subjects complaining of abdominal pain and in only 1 out of 25 random

subjects (comparable for age and gender) without abdominal pain

(p < 0.0001).

Conclusions: In our study, investigating a large Philipino community living in

Italy, lifestyle and dietary habits appear to have a more relevant role than genet-

ics in the development of gastrointestinal symptoms and H. pylori infection.

Abstract no.: P04.14

THE INFLUENCE OF GENDER AND AGE OF DYSPEPTIC PATIENTS ON

THE DEVELOPMENT OF PEPTIC DISEASES
P. Saniee,* F. Malakutikhah,* A. Kazemi aghdam† and M. Mamivand*

*Department of Microbiology, School of Biology, University College of Sciences,

University of Tehran, Tehran, Iran; †Digestive Disease Research Institute, Tehran

University of Medical Sciences, Tehran, Iran

Aim: To determine the role of gender and age in the development of peptic

diseases in Helicobacter pylori (HP)-positive patients.

Methods: Gastric biopsies were taken from 628 dyspeptic patients. Rapid ure-

ase test was performed. Patients were classified according to peptic diseases,

gender and age.

Result: Positive rapid urease activity indicated that 213 /628 (33.91%)patients

had HP infection. Among these patients 188(88.26%) had gastritis; 83(44.15%)

males (52 ≥ 40 and 31 < 40) and 105(55.85%) females (67 ≥ 40 and 38 < 40),

23(10.79%) had peptic ulcers; 16 males (15 ≥ 40 and 1 < 40) and seven

females (3 ≥ 40 and 4 < 40) and 2(0.93%) males ≥40 had gastritic cancer.

Discussion: There was a considerable reduction in HP-positive patients (%

33.91) compared with previous studies in Iran (69%- 89%). Among HP-positive

patients 88.26% had gastritis with females ≥40 comprising 35.63% of patients.

Patients with peptic ulcer comprised 10.80% with males ≥40 comprising

65.21% of patients. The two cancer patients were also men and ≥ 40 years old.

It appears that old age is the primary determinant risk factor involved in peptic

diseases. Furthermore, male gender increases the risk for PU and cancer.
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Abstract no.: P04.15

PREVALENCE OF HELICOBACTER PYLORI INFECTION IN VINNYTSIA

(UKRAINE)
S. G. Melashchenko and I. Sukhodolia

Vinnytsia medical univercity, Vinnytsia, Ukraine

Background: In Ukraine there is a reduction of morbidity diseases closely

related to Helicobacter pylori (HP). For example, in Vinnytsia oblast crude inci-

dence rate of stomach cancer per 100 000 of population decreased from 30.0 in

2004 to 27.2 in 2012.

Methods: The study was conducted from 2007 to 2013 on people (7–84 years

old) never received HP eradication. Most of them had dyspeptic complaints

(78.4%) or halitosis (3.8%). 13C-urea breath tests were performed with infra-

red spectrometer (IRIS, Wagner Analysen Technik). The protocol provided in-

taking 75 mg of urea in the sour juice. The cutoff point for classifying cases as

positive was >3.5% DOB (delta over base).

Result: In 2007–2008 among 106 men and 116 women (mean age (�S.E.M.)

of 39.17 � 1.05 y.o.) 62.61% were HP-positive. In 2009–2010 among 55 men

and 64 women (mean age of 36.75 � 1.34 y.o.) 49.58% were HP-positive. In

2011–2012 among 76 men and 105 women (mean age of 39.57 � 1.12 y.o.)

42.54% were HP-positive. In 2013 among 40 men and 49 women (mean age of

41.48 � 1.84 y.o.) 42.2% were HP-positive.

Conclusion: In recent years HP-infection rate decreased significantly in Vinny-

tsia region. The most likely reasons for this decline are the active promotion of

eradication therapy by general practitioners and improving the welfare of the

population.

Abstract no.: P04.16

HELICOBACTER PYLORI BIOFILM – THE PROBABLE MODE AND

SOURCE OF TRANSMISSION?
C. G. Ng,* A. M. Hassanbhai,* M. F. Loke,† H. J. Wong,† K. L. Goh,‡ J. Vadivelu†

and B. Ho*

*Department of Microbiolgy, Yong Loo Lin School of Medicine, National University

of Singapore, Singapore; †Department of Medical Microbiolgy, Faculty of Medicine,

University of Malaya, Kuala Lumpur, Malaysia; ‡Department of Medicine, University

of Malaya, Kuala Lumpur, Malaysia

The detection of Helicobacter pylori by molecular approaches in water sources has

led to the postulation that the bacterium may survive in the extragastric environ-

ment. But the exact route and mode of its transmission still remains elusive. Preli-

minary finding of H. pylori-specific 16S rDNA in ready-to-eat food collected from

different food sources indicates that food samples may be a vital link to the proba-

ble existence of H. pylori in various other environmental sources. In addition,

observations from scanning electron and confocal laser micrographs showed that

the bacteria were able to reside on the lettuce surfaces, forming biofilm, strength-

ening the possible survival of H. pylori in food. It also suggests that biofilm may

play an important role in the survival strategy of H. pylori in this extragastric envi-

ronment. Furthermore, our in vitro study shows that the biofilm forming ability

of various Asian H. pylori isolates is strain dependent. This implies the variability

in ability of H. pylori in colonizing on different food sources. As such, H. pylori-

contaminated food can be a cause for public health concern. Interestingly, SEM

analysis of gastric biopsies also revealed the attachment of such biofilm-like struc-

ture on the gastric mucosa of H. pylori-infected patients, an indication that H.

pylori is capable of adapting to the biofilm state so as to thrive in or overcome the

unfavourable gastric environment. Taken together, food may serve as a possible

source for the transmission of H. pylori and that biofilm may play a role in the pro-

cess of H. pylori-associated infections.

Abstract no.: P04.17

This abstract has been withdrawn.

Abstract no.: P04.18

THE PROPORTION OF HELICOBACTER PYLORI TESTING IN PATIENTS

WITH PEPTIC ULCER BLEEDING: SINGLE CENTER EXPERIENCE
K. Yoo, O. Lee, K. Lee, Y. Kim, E. Doo, Y. Ahn, H. Lee, K. Lee, D. Jun, B. Yoon,

H. Choi and J. Hahm

Hanyang University College of Medicine, Seoul, Korea

Background: The use of NSAIDs and Helicobacter pylori infection are major

cause of peptic ulcer disease. Peptic ulcer bleeding still remains a common med-

ical Illness associated with morbidity and mortality. The aim of this study was

to clarify the proportion of patients with peptic ulcer bleeding who had Helicob-

acter pylori testing and prevalence of Helicobacter pylori infection in patient with

peptic ulcer bleeding.

Methods: Between January 2010 and April 2014, 89 patients received emer-

gency esophagogastroduodenoscopy due to peptic ulcer bleeding. NSAIDs

induced ulcer bleeding was defined as peptic ulcer bleeding diagnosed on the

basis of endoscopic findings in patients who take a NSAIDs medication. Helicob-

acter pylori infection was detected using rapid urease test and histology.

Results: Among 89 patients, 74 patients were males (83.1%) and mean age was

60.21 � 18.1 years. 30 patients (33.7%) took NSAIDs. Rapid urease test was per-

formed in 68 patients (76.4%). Endoscopic biopsy was performed in 49 patients

(55.1%). Patients with non-NSAIDs group had significantly lesser rapid urease

test than NSAIDs group (41 (69.5%) vs 27 (90%), p = 0.031). The prevalence of

Helicobacter pylori infection in patients with Peptic ulcer bleeding was 40%.

Conclusions: Among patients with peptic ulcer bleeding, Helicobacter pylori test-

ing was perfomed in 78% of patients. However, The proportion of patients who

had Helicobacter pylori testing in non-NSAID group was significantly lesser than

NSAIDs group (69.5% vs 90%, p = 0.031). In patients with non-NSAIDs group,

Efforts to increase Helicobacter pylori testing are needed to reveal etiologies.

Abstract no.: P04.19

SEROPREVALENCE OF HELICOBACTER PYLORI IN CHILDREN IN A

RURAL AREA
T. Sabbi

Pediatric Unit, Rome, Italy

BACKGROUND Helicobacter pylori (Hp) infection has been recognized as a cause

of chronic gastritis, peptic ulcer, atrophic gastritis and gastric cancer.

Aim: To analyzed the seroprevalence of Helicobacter pylori in pediatric age in

rural area and to evaluate some epidemiologic characteristics.

Patients and Methods: The study included 100 patients (80 males; age range

5–13 years) suffering from different gastrointestinal complaints. Blood serology

and stool antigen testing

were used for the diagnosis of infection due to H. pylori. We interviewed the

children with questionnaire about socioeconomics factors, hygiene, living con-

ditions and their dietary habits.

RESULTS 20 (20%) of the 100 patients were positive for Helicobacter pylori and

this positivity had a significantly increasing correlation with age (p < 0.001). A

lower frequency of fermented dairy food, fruits and vegetable consumption was

registred among infected children. Among infected patients were noted low

socio-economic markers such as croweded living conditions and unclean water.

Conclusions: Might decrease the risk of Hp infection the use of vitamin C and

antioxidants contained in fruit and vegetables.

Risk factors for Hp infection are low socioeconomics factors, hygiene and living

conditions.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167104
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ROLE OF HPYAVIBM GENE (HP0051) OF HELICOBACTER PYLORI IN

VIRULENCE
P. Ghosh,* R. Kumar,† A. Sarkar,* D. Saha,* A. Mitra,‡ S. Sarkar,‡ D. Rao† and

A. Mukhopadhyay*

*Division of Bacteriology, National Institute of Cholera and Enteric Diseases, Kolkata,

India; †Department of Biochemistry, Indian Institute of Science, Bangalore, India;
‡Department of Zoology, University of Calcutta, Kolkata, India

Helicobacter pylori, a human pathogen, colonizes in stomach and causes gasrodu-

odenal problems. By modulating different interactional mechanisms, H. pylori

evades host immune response. The bacterial genome consists of numerous

restriction-modification genes but the relevance of having such huge number of

genes is still unclear. It is now established that N6-adenine methylation plays a

crucial role in bacterial gene regulation and virulence but not much is known

about the effect of C5-cytosine methylation on these aspects. In this study

we have examined the influence of an orphan cytosine methyltransferase,

hpyAVIBM on gastric infection in mice and cultured cells. Histopathological

staining showed that deletion of this hpyAVIBM gene in H. pylori strain (SS1)

has more damaging haemorrhagic effects on mice stomach. The gelatin-zymog-

raphy result demonstrated that the mice infected with mutant H. pylori strain

(SS1DhpyAVIBM) had significant up-regulation of pro-MMP-9 than those

infected with wild type bacteria. In addition, ELISA results of pro-inflammatory

cytokines (IL-6 and IL-1b) also proved that mutant strain had more inflamma-

tory effect on mice stomach than its counterpart. Immunohistochemistry data

also suggested that mutant strain was causing more epithelial cell damage. Cell

culture studies revealed that this SS1DhpyAVIBM strain caused more apoptosis

in AGS cells compared to the SS1 strain. Knockout strain induced strong

immune response as monitored by higher pro-inflammatory cytokines induc-

tion, probably because of the up-regulation of various virulence factors. Our

data indicated that DNA methylation by this methylase could be playing a criti-

cal role in modulating virulence and its interaction with the host.

Abstract no.: P05.02

ERADICATION THERAPY HAS NO IMPACT ON INSULIN RESISTANCE

ASSESSED WITH HOMA-IR IN KOREAN PATIENTS WITH HELICOBACTER

PYLORI INFECTION
H. Lee, B. Min, J. Lee and J. Kim

Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul,

Korea

Background/Aim: Several epidemiological studies proposed an association

between Helicobacter pylori (H. pylori) infection with insulin resistance. However,

there is no conclusive evidence regarding this association. The aim of this study

was to clarify the influence of H. pylori eradication treatment on insulin resis-

tance in Korean patients. Methods: In this prospective single-armed longitudi-

nal study, 126 patients underwent endoscopy and H. pylori testing. All of the 84

H. pylori-positive patients received eradication therapy. Among 52 patients who

were followed up, therapeutic success was observed in 39 patients (75%). Met-

abolic parameters including HOMA-IR level were measured at baseline in all

patients and 16 weeks after eradication therapy in those initially positive for

H. pylori. Results: Baseline demographic and anthropometric characteristics were

not significantly different between the H. pylori-positive (n = 84) and H. pylori-

negative subjects (n = 42). Serum HDL (50.9 � 2.1 vs 58.3 � 3.0 mg/dL,

p = 0.044) and TG levels (177.8 � 7.9 vs 153.6 � 6.3 mg/dL, p = 0.033) were

different between H. pylori-positive and negative subjects. Between two groups,

there was no difference in HOMA-IR level (1.98 � 0.09 vs 1.94 � 0.09,

p = 0.821). After eradication therapy, changes in the serum levels of metabolic

parameters were similar between eradication success (n = 39) and failure

groups (n = 13). No significant changes from the baseline in metabolic parame-

ters within group with successful eradication, including HOMA-IR level

(1.97 � 0.12 vs 1.95 � 0.11, p = 0.449), were observed. Proportion of patients

with insulin resistance was not significantly changed from baseline (30.8% vs

29.6%, p = 0.802) Conclusion: Metabolic parameters associated with insulin

resistance, including HOMA-IR level, were not changed after H. pylori eradica-

tion treatment in Korean patients.

Abstract no.: P05.03

CHEMOKINES AND ANTIMICROBIAL PEPTIDES CAG-DEPENDENT EARLY

RESPONSE TO HELICOBACTER PYLORI INFECTION IN PRIMARY

HUMAN GASTRIC EPITHELIAL CELLS
P. Mustapha

University of Poitiers, Poitiers, France

Helicobacter pylori infection systematically causes chronic gastric inflammation

that can persist asymptomatically or evolve towards more severe gastroduode-

nal pathologies such as ulcer, MALT lymphoma or gastric cancer. The cag

pathogenicity island (cag-PAI) of H. pylori allows for translocation of the viru-

lent protein CagA and fragments of peptidoglycan into host cells, thereby

inducing the production of chemokines, cytokines and antimicrobial peptides.

In order to characterize the inflammatory response to H. pylori, a new experi-

mental protocol for isolating and culturing primary human gastric epithelial

cells was established using pieces of stomach from patients who underwent

sleeve gastrectomy. Isolated cells expressed markers indicating that they were

mucin-secreting epithelial cells. Challenge of primary epithelial cells with

H. pylori B128 underscored early dose-dependent induction of mRNA expres-

sion of the inflammatory mediators CXCL1-3, CXCL5, CXCL8, CCL20, BD2 and

TNFa. In AGS cells, significant expression of only CXCL5 and CXCL8 was

observed following infection suggesting that these cells were less reactive than

primary epithelial cells. Infection of both cellular models with H.pylori

B128DcagM, a cag-PAI mutant, resulted in weak inflammatory mediator mRNA

induction. At 24 hours post-infection of primary epithelial cells with H. pylori,

inflammatory mediator production was largely due to cag-PAI-substrate-inde-

pendent virulence factors. Thus, H. pylori cag-PAI substrate appears to be

involved in eliciting an epithelial response during the early phases of infection.

Afterwards, other virulence factors of the bacterium take over in development

of the inflammatory response. Using a relevant cellular model, this study

provides new information on the modulation of inflammation during H. pylori

infection.

Abstract no.: P05.04

TLR2 GENETIC POLYMORPHISM ON THE RISK OF HELICOBACTER

PYLORI INFECTION IN DYSPEPTIC BRAZILIAN PATIENTS
J. G. d. Oliveira,* L. T. Rasmussen,* W. Orcini,* S. L. M. Pay~ao† and

P. F. Martinez*

*Universidade do Sagrado Corac�~ao, Bauru, Brazil; †FAMEMA – Faculdade de

medicina de Mar�ılia, Mar�ılia, Brazil

Inflammation is a primary defense against various extracellular stimuli, such as

Helicobacter pylori infection in the gastric mucosa.Polymorphisms in genes Toll-

like, as TLR2 seem to play a role in susceptibility to inflammatory diseases and

cancer. The aim of this study was to evaluate the association of the TLR2 19216

T/C on the risk of H. pylori-Hp infection using the PCR-RFLP technique in 140

Brazilian individuals (70 Hp positive patients – 37 males and 33 females; and

70 Hp negative- 28 males and 42 females). The Fisher’s Exact Test was

conducted to examine whether the genotype frequencies were in Hardy-Wein-

berg equilibrium. Multiple logistic regression analysis was conducted using the

co-dominant, dominant and recessive models, p-values< 0.05 were considered

statistically significant. For the Hp positive group, the genotype frequencies for

TT, TC and CC were 39.1, 49.3 and 11.6%, respectively, while the allelic fre-

quencies for T and C were 63.7% and 36.3%. For the Hp negative group, the

genotype frequencies for TT, TC and CC were 26.9, 49.2 and 23.9%, respec-

tively, while the allelic frequencies for T and C were 51.5 and 48.5%. The mul-

tiple logistic regression showed that the polymorphic variant TLR2 19216 CC in

the co-dominant model (OR = 0.48, 95% IC = 0.23–0.98, p = 0.04) was associ-

ated with a protection on the risk of H.pylori infection in dyspeptic. Our data

indicate that polymorphism in TLR2 19216 T/C may decrease the risk of

H. pylori infection in the Brazilian population, reinforcing the important role of

inflammatory process in gastric carcinogenesis.

Financial support: FAPESP and CNPq-PIBIC.
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ETHYL PYRUVATE REDUCED H. PYLORI-INDUCED INFLAMMATION

THROUGH INHIBITION OF HMGB1/TLR4 PATHWAYS
F. Wang*,† and Y. Xie*

*Department of Gastroenterology, the First Affiliated Hospital of Nanchang

University;, Nanchang, China; †Department of Immunology, Medicine College of

Nanchang University, Nanchang, China

Background: High mobility group box 1 (HMGB1), an endogenous ligand of

toll-like receptor 4 (TLR4), contributes to pathogenesis of many diverse inflam-

matory disorders, but their roles in H.pylori infection are still unclear. This study

intends to explore the effect of ethyl pyruvate (EP), a HMGB1 inhibitor, on

expressions of HMGB1/TLR4 pathways in GES-1 and THP-1 cells induced by

H.pylori infection, and release of pro-inflammatory cytokines.

Methods: ①GES-1 were co-culturing with H. pylori for different time (0, 3, 6,

12, 24 and 48 hours) at different bacteria/cell ratio (MOI) (MOI = 0, 10, 25, 50,

100 and 200); ②Pretreated for 1 hour with EP at 5 mmol/L, GES-1 were co-

cultured with H.pylori at MOI = 100.Then GES-1 and THP-1 cells were co-cul-

turing with trans-well system for 24 hours. The cells and culture supernatant

were harvested and subjected to detection for mRNA and protein expressions of

HMGB1/TLR4/p-NFjB p65 and release of HMGB1, IL-1band TNF-a by RT-PCR,

western blot and ELISA, respectively.

Results: ①Only at 12 hours, 24 hours and 48 hours, or at MOI = 50, 100 and

200, H. pylori infection up-regulated the mRNA and protein expressions of

HMGB1/TLR4/p-NFjB p65 in GES-1 cells and increased HMGB1 release; ②EP

down-regulated the mRNA and protein expressions of HMGB1/TLR4/p-NFjB
p65 in GES-1 and co-cultured THP-1 cells, and decreased the release of

HMGB1, IL-1band TNF-a.
Conclusion: EP reduces H.pylori-induced inflammation through inhibition of

HMGB1/TLR4/p-NFjB p65 expressions and reduction of HMGB1, IL-1b and

TNF-a release.

Abstract no.: P05.06

HUMAN ANTIBODY RESPONSE AGAINST HELICOBACTER PYLORI CAGA

MAY PLAY A ROLE IN ATHEROSCLEROTIC-RELATED DISEASES

THROUGH MOLECULAR MIMICRY MECHANISMS
F. Bugli

Catholic University of Sacred Heart, Rome, Italy

Clinical and experimental evidence indicates a significant association between

CagA seropositivity and vascular diseases. This correlation could be linked to

molecular mimicry mechanisms by which anti-CagA antibodies may recognize

human endothelial antigens, therefore interfering with their function. In our

work, three N-terminal His6-tagged recombinant fragments of CagA protein were

obtained in the native form through application of SUMO fusion expression sys-

tem. Protein CagA-fr.1 (65 kDa) represents the most conserved N-terminal part

of the cytotoxin. Fragment CagA-fr.2 (44 kDa) corresponds to the central con-

served region of CagA whereas CagA-fr.3 (39 kDa) represents the highly variable

C-terminal region. By means of Ni ++chromatographic purification, high levels

of purity (90%) and yield (10 mg/L of culture) of recombinant CagA fragments

were achieved. To evaluate patients’ immune response against CagA, ELISA were

performed using CagAfr.2 as target antigen since it is found to be the most

immunogenic fragment. Five sera from patients with unstable plaques showed

an antibody titer against CagA higher than Hp positive sera from as many

patients with stable vascular disease. A Selected serum with the highest anti

CagA titer has then been used for immunoblot assays against self-antigens deriv-

ing from coronary plaques total proteins extract showing a reactivity against a

50 kDa antigen yet to be identified. Our preliminary results show that the study

of human antibody response against Helicobacter pylori CagA can greatly contrib-

ute to the understanding of the role played by this important virulence factor in

the bacterium-host interplay that may lead to autoimmune responses.

Abstract no.: P05.07

THE INFLUENCE OF TIM-3 ON TLR4 PATHWAYS IN RAW264.7

INFECTED WITH H. PYLORI
F. Wang,*,† Z. Mao* and Y. Xie*

*Department of Gastroenterology, the First Affiliated Hospital of Nanchang

University, Nanchang, China; †Department of Immunology, Medicine College of

Nanchang University, Nanchang, China

Background: Macrophages play an important role in H.pylori infection. Toll-

like receptor 4 (TLR4) activated macrophages to secrete plenty of cytokines

which regulated inflammation and immunity reaction; T-cell immunoglobulin

and mucin-domain-containing molecule-3 (Tim-3), an important member of

TIM family, was also expressed on macrophages and could impact macrophages

function through interacting with TLR4 pathways. Until now, It is unclear that

how H.pylori impacts Tim-3 and TLR4 pathways in macrophages.

Methods: ①RAW264.7 cells were co-cultured with H.pylori SS1 at different

bacteria/cell ratio (MOI) at 3, 6, 12, 24 and 48 hours were detected by MTT

assay, respectively. At 12 hours, the mRNA expressions of Tim-3\TLR4\MyD88

were measured by RT-PCR; ②Tim-3-overexpressing RAW264.7 cells were con-

structed by transfer pLVX-IRES-ZsGreen-Tim-3 and co-cultured with H.pylori.

The mRNA and protein expressions of Tim-3\TLR4\MyD88 were determined by

RT-PCR and Western Blot. The concentrations of cytokines (TNF-a, IL-6, IFN-c
and IL-10) in supernatants were measured by ELISA.

Results: ①H.pylori stimulation could enhance the proliferation of RAW264.7

at 6, 12 and 48 hours, and elevate the mRNA expressions of Tim-3\TLR4

\MyD88 in RAW264.7 at 12 hours.②H.pylori stimulation could up-regulate the

expression of Tim-3 in RAW264.7 or in Tim-3-overexpressing RAW264.7. How-

ever, the expressions of TLR4\MyD88\p-NF-jBp65 or the release of pro-inflam-

matory cytokines (TNF-a\IL-6\IFN-c) were increased in RAW264.7, but not in

Tim-3-overexpressing RAW264.7. In the contrast, the level of IL-10 in

RAW264.7 or Tim-3-overexpressing RAW264.7 was decreased.

Conclusion: Over-expression of Tim-3 reduces H.pylori-induced inflammation

through down-regulating TLR4 pathways expressions and pro-inflammatory

cytokines release from RAW264.7 infected with H.pylori.

Abstract no.: P05.08

CORRELATION OF NOD2 GENOTYPES WITH HELICOBACTER PYLORI

INFECTION IN A SOUTH-EUROPEAN COUNTRY
A. Fernandes,* N. M. Almeida,* P. Freire,* M. M. Donato,† R. Cardoso,*

R. Alves,* A. Casela,* A. Oliveira,* J. M. Rom~aozinho* and C. Sofia*

*Centro Hospitalar e Universit�ario de Coimbra, Coimbra, Portugal; †Faculdade de

Medicina da Universidade de Coimbra, Coimbra, Portugal

Background: Outcome of Helicobacter pylori (Hp) infection results from interac-

tion of multiple variables including host genetic factors.

Aim: This study aimed to investigate if NOD2 genotype increased the risk of

H. pylori infection and if it has any relationship with bacterial resistance to

antibiotics.

Patients and Methods: This prospective study involved 69 patients (HpP) with

positive 13C-Urea Breath Test (UBT) and a control group of 249 individuals

divided in two groups: dyspeptics with recent, negative, UBT (HpN) – 47; healthy

individuals with no study for Hp (HpC) – 202. None of them had history of

inflammatory bowel disease. The three main NOD2 mutations (3020insC, R702W

and G908R) were obtained by polymerase chain reaction for all involved patients.

Hp resistance patterns to antibiotics were determined for 49 infected individuals:

clarithromycin – 46.9%; metronidazole – 28.6%; levofloxacin – 34.7%.

Results: Overall, NOD2 mutations were found in 41 individuals (12.9%): HpP

– 14.5%; HpN – 8.5%; HpC – 13.4% (p = 0.606). Polymorphism R702W was

the most frequent (8.2%) followed by G908R (4.4%) and 3020insC (0.9%)

with no differences between groups. Comparative subanalysis of groups HpP

and HpN also revealed no differences for the presence of mutations (OR = 0.55;

95%CI 0.16–1.87). Such polymorphisms also did not determined increased

resistance to clarithromycin (8.7% vs 19.2%; p = 0.424), metronidazole (14.3%

vs 14.3%; p = 1) and levofloxacin (11.8% vs 15.6%; p = 1).

Conclusions: NOD2 mutations are not associated with increased risk of Hp

infection or resistance of this bacterium to clarithromycin, metronidazole and

levofloxacin.

Abstract no.: P05.09

MICROBIAL TRANSLOCATION IS ASSOCIATED WITH ADAPTIVE

IMMUNE SENESCENCE AND EXHAUSTION IN HIV+ PATIENTS

AFFECTED BY HHV-8-RELATED DISEASES
C. Pratesi, C. Scaini, M. Bortolin, R. Tedeschi, M. Casarotto, O. Schioppa, F.

Martellotta,

G. Basaglia, E. Vaccher, P. De Paoli and S. Zanussi

Centro di Riferimento Oncologico, National Cancer Institute, Aviano (PN), Italy

Background: Translocation of microbial products (MT) is one of the mecha-

nisms of inflammation during chronic HIV-1 infection. However, its contribu-
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tion to T lymphocyte impairment in HIV+ patients (pts) with HHV-8-related dis-

eases has not been determined. Methods

Peripheral blood samples were collected from HIV+ pts at diagnosis of MCD (3

pts), KICS (3 pts), PEL (2 pts) and in IBD (4 pts) as control. 16S rDNA, HIV-1

and HHV-8 DNA levels were measured by quantitative Real Time PCR. Soluble

(s)CD14 MT-related marker was measured by ELISA. Parameters of T cell acti-

vation (CD38, HLA-DR), senescence (CD28, CD57), exhaustion (PD-1, Tim-3)

and CD4 subsets (CXCR3, CCR6, CCR4) were analyzed by flow cytometry.

Spearman Rank Test was used for correlations between immunovirologic

parameters.

Results: HHV-8 and HIV-1 DNA levels were associated with Th1 (r = 1,

p < 0.0001) and CD8+ PD-1+ lymphocytes (r = 0.97, p = 0.005). Median levels

of sCD14 and 16S rDNA were 2905 ng/mL and 6960 cp/mL in MCD, 1891 ng/

mL and 4247 cp/mL in KICS, 2532 ng/mL and 13446 cp/mL in PEL, 1198 ng/

mL and 24499 cp/mL in IBD pts, respectively. sCD14 was associated with CD4/

CD8 ratio (r = �0.94, p = 0.005). 16S rDNA was inversely associated with

CD4+ Tim-3 + (r = �0.9; p < 0.04) and directly with senescent CD8 +
CD28 + CD57 + cells (r = 0.9; p < 0.04).

Conclusion: The significative associations of MT markers with CD4 + Tim-3 +
and CD8 + CD28 + CD57 + cells supports the hypothesis that increased MT

limits the expansion of exhausted lymphocytes and promotes premature immu-

nosenescence. High MT levels might contribute to the pathogenesis of HHV-8

related diseases by imbalancing T lymphocytes responses.

Abstract no.: P05.10

CLINICAL RELEVANCE OF TYPE A GASTRITIS WITH HELICOBACTER

PYLORI INFECTION
S. Park,* D. Cheung,* J. Kim† and J. Kim*

*Youido St. Mary’s Hospital, Seoul, Korea; †St. Mary’s Hospital, Seoul, Korea

Introduction: Helicobacter pylori (H. pylori) infection is related with gastric

diseases such as gastritis, peptic ulcers, MALT lymphoma and gastric cancer.

H. pylori-infected patients develop atrophy of the body mucosa and gastric ulcer.

H. pylori infection also cause hypergastrinemia and duodenal ulcer. Type A

gastritis also cause body dominant gastritis and atrophic change. The aim of this

study investigate the role of type A gastritis in pathogenesis of H. pylori related

gastric ulcer and duodenal ulcer.

Patients and methods: In 212 outpatients referred to Youido St. Mary’s Hos-

pital, endoscopy was performed. Hp status was identified by biopsy specimens

that were stained Warthin-Starry stain and/or urea breath test. Fasting serum

pepsinogen I, II, gastrin and anti-parietal cell antibody(APCA) were checked

Results: The fasting serum gastrin level of APCA positive patients was signifi-

cantly higer than APCA negative patients (121.2 � 27.1 pg/mL vs

65.8 � 4.3 pg/mL, p < 0.05). The fasting serum gastrin level of Hp positive

patients was not different with Hp negative patients(83.9 � 10.9 pg/mL vs

68.2 � 6.2 pg/mL, p = NS). In gastritis patients, prevalence rate of type A gas-

tritis and type B gastritis were 20.8%(22/106) and 40.6%(43/106). The preva-

lence rate of APCA positive patients were significantly higher in gastric ulcer

than in duodenal ulcer(28.0% vs. 11.1%, p < 0.05). But prevalence rate of Hp

positive patients were not different in gastric ulcer and duodenal ulcer(60.0%

vs. 77.8%, p = NS).

Conclusion: With this results, type A gastritis patients had a significant higher

level of gastrin and develop gastric ulcer rather than duodenal ulcer.

Abstract no.: P05.11

THE LEVEL OF TUMOR NECROSIS FACTOR a FROM PATIENTS WITH

INFECTED OF HELICOBACTER PYLORI
E. S. Ageeva, Y. V. Saranchina, V. M. Iptyshev and O. V. Shtygasheva

Khakas State University, Abakan, Russian Federation

Aim: To determine the level of TNFa in serum with H. pylori-infections.

The objects of the research were gastric biopsy materials from 100 patients

(Khakas – 48, Caucasians -52) with duodenal ulcer (DU), 128 patients (Khakas

– 68, Caucasians – 60) with chronic gastritis (CG). All the patients had H. pylori

positive carrier state. A control group was made of almost healthy donors

H. pylori negative takes (Khakas – 30, Caucasians – 30). The level of TNFa were

determined in serum by ELISA (Vector-Best, Novosibirsk).

In patients with CG and DU TNFa concentration in serum was significantly

higher than in controls. In Caucasians patients with CG content TNFa was

1180.0 (870.0–1900.0) pg/ml in patients with DU – 980.0 (416.0–1570.0) pg/

ml. In healthy donor concentrations were at the level of interleukin 54.0 (26.0–
59.0) pg/ml, p < 0.05. At the Khakases TNFa content was: 1210.0 (490.0–
2130.0) pg/ml with CG and 1310.0 (580.0–2200.0) pg/ml in patients with DU.

The level of TNFa in the serum of healthy donors (41.5 (33.0–50.0) pg/ml,

p < 0.05). The level of cytokine content was found as follows: at DU TNFa con-

centration in serum was significantly higher in Khakases than in Caucasians.

Thus, the differences can be established between interleukin content at the

Khakases and the Caucasians as the basis for the formation of a personalized

approach to the diagnosis of H. pylori associated diseases based on ethno-popu-

lation characteristics.

Abstract no.: P05.12

THE LEVEL OF CYTOKINES IN SERUM INFECTED WITH HELICOBACTER

PYLORI
Y. V. Saranchina and E. S. Ageeva

Khakas State University, Abakan, Russian Federation

The main aim: To determine the level of IL-17, IL-2 and INF-c in serum with

H. pylori-infections.

Material and methods: Of 31 people Caucasian population in the age from

19 to 26 years of age were studied. All respondents were relatively healthy. The

titer of antibodies specific to H. pylori and level of IL-17, IL-2, IFN-c were deter-

mined in serum by ELISA (Vector-Best, Novosibirsk). Results of the study are

presented as the median (Me) and quartile (Q1–Q3). The significance of differ-

ences between the features were determined using the Mann-Whitney test, the

results were considered significant at p ≤ 0.05.

Results: The level of IL-17 and IL-2 in serum was higher In the group of

examinees with presence of antibodies specific to H. pylori than in the group

without specific antibodies (1.18 (0–4.64); 2.46 (0–9.78) pg/ml and 0.96

(0–2.65); 0.2 (0–0.48) pg/ml, respectively. In the group with the presence of

specific antibodies the level of IFN-c was 16.4 (11.6–26.1) pg/ml, which was

lower than in the group without specific antibodies (23.0 (17.8–26.6) pg/ml).

Conclusion: Thus, patients with H. pylori-infected, which have asymptomatic

carrier state, there is an increase of IL-17, IL-2 and INF-c serum. Detailed stud-

ies of the dynamic changes in the level of cytokines that regulate the differenti-

ation of immunocompetent cells may be important in the development of the

technology of early diagnosis of disease associated with H. pylori.
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HELICOBACTER PYLORI, DECREASED PEPSINOGEN AND ATROPHIC

GASTRITIS ARE NOT ASSOCIATED WITH BARRETTS ESOPHAGUS AND

EROSIVE ESOPHAGITIS
M. Selgrad,* A. Kandulski,* J. Bornschein,* A. Roessner† and P. Malfertheiner*

*Department of Gastroenterology, Hepatology and Infectious Diseases, Magdeburg,

Germany; †Department of Pathology, Otto-von-Guericke University, Magdeburg,

Germany, Magdeburg, Germany

Introduction: Helicobacter pylori infection has been suggested to protect against

erosive esophagitis (ERD) and Barrett‘s esophagus (BE). An explanation repre-

sents the development of corpus pre-dominant and/or atrophic gastritis in the

natural course of H. pylori infection with a decrease in gastric acid secretion.

Aim and Methods: We assessed whether H. pylori infection, decreased serum

pepsinogen levels as a marker for gastric atrophy and different forms of gastritis

are associated with the occurrence of BE and ERD. We reviewed prospectively

collected data of 332 patients that underwent gastroduodenoscopy. H. pylori sta-

tus was determined by serology and serum pepsinogen I were measured in fast-

ing state.

Results: In H. pylori infected patients (n = 101; 30.4%), the overall prevalence

of ERD (20.8%) was comparable to non-infected patients (25.5%) (p = 0.215)

and the same accounted for BE (7.9% vs. 11.7%) (p = 0.214). H. pylori was not

associated with an increased risk for both ERD (OR = 0.76, 95% CI: 0.43–1.35)
and BE (OR = 0.65, 95% CI: 0.28–1.49). The histological proof of IM and/or

gastric atrophy did not show an association to neither ERD (OR = 0.61, 95%

CI: 0.28–1.49) or BE (OR = 0.73, 95% CI: 0.32–1.67). The same accounted for

different forms of gastritis. No association was seen between a decreased pepsin-

ogen I and ERD (OR = 0.75, 95% CI: 0.37–1.54) and BE (OR = 0.82, 95% CI:

0.31–2.22).
Conclusion: H. pylori infection does not show any association to the occur-

rence of ERD and BE. Furthermore, different types of gastric inflammation and

a hypoacid gastric function do not influence the development of ERD and BE.

Abstract no.: P06.02

DIFFERENT PATTERN OF INFLAMMATORY AND ATROPHIC CHANGES

IN THE GREATER AND LESSER CURVATURE OF THE GASTRIC MUCOSA
S. Isajevs,* I. Liepniece-Karele,* D. Janciauskas,† K. Funka,* I. Kikuste,‡

A. Vanags,§ I. Tolmanis§ and M. Leja*

*Faculty of Medicine, University of Latvia/Riga East University Hospital, Riga, Latvia;
†Lithuanian University of Health Sciences, Faculty of Medicine, Kaunas, Lithuania;
‡Faculty of Medicine, University of Latvia/Digestive Disease Center GASTRO, Riga,

Latvia; §Digestive Disease Center GASTRO, Riga, Latvia

Background: The extent of inflammation and atrophy of different regions of

the stomach in patients with chronic gastritis have been addressed only in

few studies.The aim of our study was to analyze the inflammatory, atrophic,

metaplastic changes and H. pylori colonization in the greater and lesser curva-

ture of the antrum and corpus mucosa.Patients and methods. 423 patients

undergoing upper endoscopy were enrolled in the study. Five biopsy samples

was available (two samples from the greater and lesser curvatures of antral

mucosa, one from the mucosa of the lesser curvature of incisura angularis,

and two from the anterior and posterior walls of the corpus. Three expert

gastrointestinal pathologists graded biopsy specimens according to the updated

Sydney classification. Giemsa and immunohistochemical staining was used for

the detection of H. pylori.Results. Obtained results showed that the acute and

chronic inflammatory changes were more prominent in the corpus lesser cur-

vature compared to corpus greater curvature (p = 0.01 and p = 0.0001,

respectively). In addition, the extent and degree of atrophy and intestinal

metaplasia (IM) was more prominent in corpus lesser curvature compared to

greater curvature (p = 0.002 and p = 0.0065, respectively). Furthermore,

H. pylori tend to be more frequently found in the corpus lesser curvature

compared to greater curvature. Furthermore, differences between the inflam-

matory, atrophic, metaplastic changes and H. pylori colonization was observed

in the antrum greater and lesser curvature.Conclusion. The findings confirm

that random biopsy specimens have to be obtained both: from lesser and

greater curvature to achieve better reliability.

Abstract no.: P06.03

SHOULD WE INITIATE ERADICATION THERAPY IN ACUTE GASTRIC

MUCOSAL LESIONS?
Y. Fukuda, T. Abe, Y. Higuchi, K. Shinozaki and K. Nakamichi

Fukuoka Tokushukai Medical Center, Kasuga, Japan

Background: Acute gastric mucosal lesions (AGML) is a relatively rare disease

characterized by acute hemorrhagic gastritis, acute erosive gastritis, acute gastric

ulcer, and combination of these. It is well known that there were many reports

of AGML caused by acute Helicobacter pylori (Hp) infection at the time of endo-

scopic procedure in 1990’s. But now, we usually deal with chronic gastritis

derived from chronic infection of Hp because of the spread of an endoscope

washing machine.

Method: We encountered seven cases of AGML diagnosed by endoscopy

between December 2010 and May 2013. We studied clinical presentation and

the ratio of positive test results in various diagnostic methods for Hp infection,

consisting of urea breath testing, rapid urease testing, microscopy, culture and

immunostaining.

Result: We confirmed Hp infection in six cases, and they were suspected of

acute Hp infection based on the presence of regular arrangement of collecting

venules in body of stomach. Using the serum antibody method at the onset,

five of the cases tested negative. Once case was positive, but antibody value

rose with time. Urea breath testing, rapid urease testing, microscopy, culture

and immunostaining all demonstrated a proportion of false negatives, but feces

antigen testing, implemented in the five cases, gave positive results in all cases.

Where progress was monitored without eradication therapy, in two cases sub-

jective symptoms were exacerbated, and one case demonstrated transition to

persistent infection.

Conclusion: Most of AGML occur as a result of initial Hp infection. Eradica-

tion therapy should be carried out at an early stage of AGML.

Abstract no.: P06.04

RECOVERY OF SERUM PEPSINOGEN AFTER ERADICATION OF

HELICOBACTER PYLORI IN SUBJECTS WITH PEPTIC ULCER: 10-YEAR

FOLLOW-UP STUDY
S. Ono,* K. Mabe,* M. Kato* and N. Sakamoto†

*Hokkaido University Hospital, Sapporo, Japan; †Hokkaido University Graduate

School of Medicine, Sapporo, Japan

Background: There have been few reports about long-term follow-up data of

serum pepsinogen (PG) after eradication of Helicobacter pylori (H. pylori).

Aim: To evaluate long-term gastric condition after H. pylori eradication by

determination of serum PG levels.

Methods: Twenty-two gastric and duodenal ulcer patients (GU group n = 11,

DU group n = 11) received yearly endoscopy and blood sampling for ten years

after successful eradication. PG levels were determined using Chemiluminescent

magnetic particle immunoassay (CLIA) and were compared between GU and

DU groups at every year after eradication.

Results: There were no significant differences in the mean PG I and PG II val-

ues at baseline before eradication, and the mean PG I/PG II ratio in GU group

was lower than that in DU group, significantly (3.65 � 0.63 in GU group and

5.34 � 1.43 in DU group). After eradication, the PG levels significantly changed

at the first year, and there were no changes after the second year in both

groups. The PG I/PG II ratio in DU group maintained high levels than that in

GU group for ten years.

Conclusion: Gastric PG recovers within one year after H. pylori eradication

depending on the mucosal atrophy before eradication.

Abstract no.: P06.05

ASSESSMENT OF POLYMORPHISM AT POSITION C421A OF ABCG2

GENE IN THE GROUP OF PATIENTS WITH PEPTIC ULCER
A. Jele�n, M. _Zebrowska, A. Sałagacka, K. Topolska, M. Mirowski and

E. Balcerczak

Laboratory of Molecular Diagnostics and Pharmacogenomics, Department of

Pharmaceutical Biochemistry, Ł�od�z, Poland

Peptic ulcer is common disease with severe complications. Risk factors of peptic

ulcer diseases development may include, among others: chronic use of non-ste-

roidal anti-inflammatory drugs (NSAIDs), improper diet, smoking or alcohol

consumption but primarily Helicobacter pylori infection.
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BCRP protein is the ABCG2 gene product. It is physiologically located in kidney,

hepatic, ovaries and digestive tract. BCRP transports many substrates including

toxins from cells into extracellular environment. It may therefore act as protec-

tive role.

One of the most frequent polymorphism of ABCG2 gene is single nucleotide

polymorphism (SNP) at position C421A. This SNP is connected with change of

activity of ABCG2 protein product what may result in accumulation of toxins in

cells and may increase risk of peptic ulcer development.

The aim of the study was genotyping at position C421A of ABCB1 gene in

biopsy sample of stomach mucosa from patients with peptic ulcer and compari-

son the frequency of obtained genotypes distribution with control group.

Investigated group: 55 biopsy samples of stomach mucosa collected during gas-

troscopy

Control group: peripheral blood taken from 65 blood donors

Methods: urease test, DNA Isolation, PCR-RFLP

Investigated group on basis of results of rapid urease test was divided into to

two subgropus patients infetcted and uninfected with Helicobacter pylori.

Preliminary study showed that in all control group and investigated group only

CC genotype of SNP C421A occurred.
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Abstract no.: P07.01

FICE DIAGNOSTIC ACCURACY FOR GASTRIC MUCOSAL ATROPHY PER

BIOPSY AND PER PATIENT
I. Kikuste*,† and M. Leja*,†

*University of Latvia, Riga, Latvia; †Digestive disaeses centre GASTRO, Riga, Latvia

Background/Aims: Patients with chronic atrophic gastritis (AG) or intestinal

metaplasia (IM) should be considered to be at higher risk for gastric adenocarci-

noma. This study aimed to evaluate the correlation between endoscopic (flexi-

ble spectral imaging color enhancement (FICE) system) and histological

findings of AG.

Methods: We included 191 consecutive patients (male 28%, average 62, range

50–87) from January 2013 to April 2014 aged over 50 undergoing FICE (gastro-

scope EG-590WR) endoscopy at Digestive diseases centre GASTRO. Targeted

biopsies were obtained at the locations of visually suspected lesions. If no

changes were determined by FICE, random biopsies were performed in antrum,

incisura and corpus according to Sydney-Houston protocol. Histology assess-

ment was performed according to the updated Sydney System. OLGA system

was used and individuals classified accordingly.

Results: For the antrum the sensitivity, specificity, LR+ and LR- of endoscopic

AG diagnosis per specimen were 40.24%, 68%, 1.26 and 0.88 and for the cor-

pus: 46.3%, 90.36%, 4.8 and 0.59 respectively.

The sensitivity, specificity, LR+ and LR- of endoscopic AG diagnosis per patient

(vs OLGA III/IV) were 82.35%, 78.57%, 3.84 and 0.22 respectively.

The overall prevalence of endoscopically and histologically diagnosed AG cases

were 60% and 91% (65% OLGA I).

Conclusions: FICE endoscopy yielded favourable results in the endoscopic

diagnosis of advanced stages of AG (OLGA III/IV) and this is very practical and

easy way to use in a daily clinical practice for unselected patients.

Abstract no.: P07.02

THE MICRORNA PROFILE OF PRECURSOR LESIONS OF GASTRIC

CANCER OBTAINED BY DEEP SEQUENCING
S. Lario,*,† A. M. Aransay,‡,† A. Gonz�alez-Lahera,‡,† J. J. Lozano,† N. Mac�ıas,‡,†

A. Brunet-Vega,§ J. Lav�ın,‡,† E. Qu�ılez,*,§ C. Pericay,§ A. Montserrat,*,†

M. Miquel,*,† M. Ram�ırez-L�azaro*,† and X. Calvet*,†

*Digestive Diseases Department, Hospital de Sabadell, Institut Universitari Parc

Taul�ı, Departament de Medicina, Universitat Aut�onoma de Barcelona, Sabadell,

Spain; †Centro de Investigaci�on Biom�edica en Red de Enfermedades Hep�aticas

y Digestivas (CIBEREHD), Instituto de Salud Carlos III, Barcelona, Spain; ‡Genome

Analysis Platform, CIC bioGUNE, Derio, Spain; §Oncology Department, Hospital de

Sabadell, Institut Universitari Parc Taul�ı, Departament de Medicina, Universitat

Aut�onoma de Barcelona, Sabadell, Spain

Background: Helicobacter pylori leads to a high rate of morbidity and mortality

from peptic ulcers and gastric cancer. Gastric cancer develops via a sequence of

precursor lesions: atrophic gastritis, intestinal metaplasia, and dysplasia. Markers

to classify the risk of precursor lesions are lacking. MicroRNAs (miRNA), a class

of short non-coding RNAs that regulate gene expression, have been proposed as

biomarkers.

Aim: To determine the miRNA profile in H. pylori-infected patients with pre-

cursor lesions of gastric cancer.

Methods: We used histology to classify 62 infected patients into H. pylori-posi-

tive without precursor lesions (n = 15) and H. pylori-positive or H. pylori -nega-

tive with precursor lesions (metaplasia or atrophy, n = 47). H. pylori status was

determined by rapid urease test, urea breath test, and histology; additional antral

biopsies were collected for miRNA sequencing. Total RNA was isolated from two

pooled biopsies and prepared for sequencing using the TruSeq-SmallRNA Sample

Prep Kit. Libraries were sequenced on an Illumina HiScanSQ system. Single-end

reads were mapped and analysed using sRNAbench and R-edgeR.

Results: We found 375 miRNA species in more than ten reads in all 62

libraries. In patients with precursor lesions, 20 miRNAs were deregulated (six

upregulated and 14 downregulated) by more than twofold compared to

H. pylori-infected patients without precursor lesions (FDR<0.05).
Conclusions: The panel of deregulated miRNAs is being validated in an inde-

pendent group of patients by qPCR. After evaluation for diagnostic accuracy,

this miRNA panel may be useful for molecular classification of precursor lesions

of gastric cancer.

Abstract no.: P07.03

FEASIBILITY OF ENDOSCOPIC SUBMUCOSAL DISSECTION WITH

PLANNED ENDOSCOPIC SUBMUCOSAL DISSECTION WITH SNARING

FOR GASTRIC ADENOMA COMPARED WITH STANDARD ENDOSCOPIC

SUBMUCOSAL DISSECTION
H. Kim*,†

*The Catholic University of Korea College of Medicine, Seoul, Korea; †Kosin

University College of Medicine, Busan, Korea

Aim: Planned Endoscopic Submucosal Dissection with Snaring (ESD-S) is

thought to shorten operating time spent on submucosal dissection, but may

lead to uncertainty of en bloc resection or to a possible increase in tumor-posi-

tive margins. The purpose of the present study is to investigate the feasibility of

ESD-S as a planned procedure for gastric adenoma.

Methods: The medical records of 99 patients who underwent ESD-S or ESD

for gastric adenoma between May 2011 and May 2012 were retrospectively

reviewed. We analyzed the differences between the ESD-S and the ESD groups,

focusing on rates of en bloc resection and pathologic complete resection, mean

operation time, and complications.

Results: The mean operation time was significantly lower in the ESD-S group

than in the ESD group (19.9 � 11.2 vs 33.8 � 19.9, p = 0.012). Cases with an

operation time under 30 minutes were more frequent in the ESD-S group

(88.9% vs. 48.1%, odds ratio = 8.615, 95% confidence interval = 2.949 –
25.168). There were no significant differences in en bloc resection, histologic

complete resection, or complication rates between the two groups.

Conclusion: ESD-S has a time advantage over ESD with a comparable com-

pete resection rate. ESD-S can be considered a planned method for available

early gastric adenoma.

Abstract no.: P07.04

MANAGEMENT OF SUSPICIOUS MUCOSA-ASSOCIATED LYMPHOID

TISSUE LYMPHOMA IN BIOPSIED GASTRIC SPECIMEN OF SCREENING

UPPER ENDOSCOPY
H. Yang,* C. Lee,† S. Lim,† J. Yang,† S. Kang,† M. Park,† S. Chung,† J. Im,* S. Kim*

and J. Kim*

*Department of Internal Medicine and Liver Research Institute, Seoul National

University College of Medicine, Seoul, Korea; †Seoul National University Hospital

Healthcare System, Seoul National University College of Medicine, Seoul, Korea

Background/Aims: It is often difficult to differentiate gastric mucosa-associated

lymphoid tissue (MALT) lymphoma from follicular gastritis. However, it is not

well known how to manage those suspicious MALT lymphoma cases. This study

aimed to elucidate the clinical course and management strategy of suspicious gas-

tric MALT lymphoma detected by screening upper endoscopy with biopsy.

Methods: Between October 2003 and May 2013, consecutive subjects who

were diagnosed as suspicious gastric MALT lymphoma by screening upper

endoscopy in a health checkup program were retrospectively enrolled. Suspi-

cious MALT lymphoma was defined as WHO/Wotherspoon score 3 or 4 in path-

ologic evaluation of gastric biopsy tissue.

Results: During the study period, a total of 101 103 subjects received 207 114

screening upper endoscopy. Among them, suspicious gastric MALT lymphoma

was found in 76 subjects, all of whom were positive for Helicobacter pylori

(H. pylori) infection. Excluding 16 subjects who were initially lost to follow-up,

60 subjects were enrolled, and gastric MALT lymphoma was confirmed in eight

subjects (13.3%): three patients were initially diagnosed by using immunohisto-

chemistry; two developed MALT lymphoma among eight patients without H.

pylori eradication; one developed MALT lymphoma among four patients who

failed H. pylori eradication; and two developed MALT lymphoma with H. pylori

reinfection among 48 patients who were successful in H. pylori eradication. By

contrast, there was no case developing MALT lymphoma among 46 patients in

whom H. pylori was eradicated without reinfection.

Conclusions: Gastric lesions suspicious for MALT lymphoma with H. pylori

infection may be managed with H. pylori eradication.

Abstract no.: P07.05

SUBSEQUENT MALIGNANCIES AFTER ERADICATION THERAPY FOR

HELICOBACTER PYLORI
T. U. Kosunen,* E. Pukkala†,‡ and H. Rautelin*,§

*University of Helsinki, Helsinki, Finland; †Finnish Cancer Registry, Helsinki, Finland;
‡University of Tampere, Tampere, Finland; §University of Uppsala, Uppsala, Sweden

Objective: To investigate the incidence of subsequent malignancies in patients

who had purchased the needed combinations of 2–3 antimicrobials and an
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acid-suppressing drug, required to cure Helicobacter pylori infection. Such combi-

nations are rarely ordered for other indications.

Based on data from the national prescription registry and Finnish Cancer

Registry,a cohort of 217 555 subjects (120 345 women and 97 210 men),

who had purchased the specific combinations of drugs for eradication therapy

in 1994–2004, was identified. The incidence of malignancies – from the pur-

chase of the drugs until November 2013 (2 427 487 person years at risk) was

analysed.

Results: A total of 29 243 malignancies were identified. In both genders, the

high SIRs of stomach, pancreas, colon, (12- to 6-fold the national background

level) and several other common malignancies (2- to 4-fold) for the first six

months after the drug purchase, fell rapidly, but those of gastric non-cardia,

colorectal, lung and prostate cancers remained elevated for up to five years of

follow-up. The only SIRs below the population rates were seen first after that;

for gastric cancers in men 81 intestinal non-cardia cancers (0.78, 95% CI: 0.62–
0.97), while elevated SIRs were found for lung, liver, prostate and diffuse non-

cardia cancers in men and lung cancers and non-Hodgkin lymphomas in

women. The SIRs of other malignancies were then at unity.

Conclusions: Due to significantly elevated incidence of several common

malignancies in H. pylori infected patients and similar non-specific symptom-

atology associated with these diseases, it seems indicated to investigate patients

receiving eradication therapy for simultanous malignancies.

Abstract no.: P07.06

This abstract has been withdrawn.

Abstract no.: P07.07

ARE ALL PATIENTS WITH HISTOLOGICAL DIAGNOSIS OF ATROPHIC

GASTRITIS REALLY AT RISK OF DEVELOPING GASTRIC CANCER?

ASSESSMENT OF GASTRIC ACID PRODUCTION BY CORRELATION

BETWEEN MAXIMAL ACID OUTPUT AND PEPSINOGEN I
F. Di Mario,* H. Farkas,† N. Dal Bo’,‡ F. Ferrara,§ T. Slongo,§ R. Marcello,§

M. Rugge,¶ S. Liatopulou,** A. Gnocchi,** V. Corrente,** A. Bertel�e** and

C. Scarpignato*

*Department of Clinical and Experimental Medicine, University of Parma, School of

Medicine, Parma, Italy; †Department of Internal Medicine, Gastroenterology Unit,

Mureș County Emergency Hospital, Târgu Mureș, Romania; ‡Department of Internal

Medicine, Gastroenterology Unit, Treviso General Hospital, Treviso, Italy;
§Department of Internal Medicine, Gastroenterology Unit, Mureș County Emergency

Hospital, Treviso, Italy; ¶Department of Pathology, University of Padova, Padova,

Italy; **Department of Internal Medicine, Gastroenterology and Endoscopy Unit,

Parma, Italy

Chronic atropic gastritis results in loss of parietal cell mass which manifests

itself in reduced or absent gastric acid secretion. Increase in gastric pH may per-

mits colonization of the stomach by bacteria. Serum pepsinogens are regarded

as alternative, non-invasive, but reliable gastric secretory parameters, potential

screening tools to detect patients at risk of developing gastric cancer.

Aim: To assess the usefulness of serum biomarkers in evaluating gastric cancer

risk.

Material and methods: A total of 42 subjects (18 male) were included in the

study, aged between 41 and 71 years (mean: 53.7 years) and diagnosed with

histologically confirmed AG (22 autoimmune). Fasting levels of pepsinogen I

(sPGI), pepsinogen II and gastrin17 were measured as well as maximal acid out-

put (MAO). Resulting data was statistically evaluated.

Results: Patients were subdivided in groups with achlorhydria (64.3%) and

normal gastric function according to MAO values. Statistically significant differ-

ences were found between these groups regarding both pepsinogen and gastrin

17 levels. Significant correlation was found between sPGI and MAO (Spearman

r = 0.782). A ROC curve identified the best sPGI cut-off point of 30 lg/L for

the diagnosis of achlorhydria with a sensitivity of 100% (95% CI: 87.11–100),
specificity of 93.33% (CI: 67.98–98.89) and negative predictive value of 100%

(CI: 76.66–100).
Conclusions: There is a correlation between sPGI and MAO. Not all patients

with histological diagnosis of AG suffer from achlorhydria. These patients can

be identified using sPGI and may be eligible for serological follow-up instead of

upper GI endoscopy.

Abstract no.: P07.08

REVERSAL OF ENDOSCOPIC GASTRIC ATROPHY DURING LONG TERM

FOLLOW UP AFTER H. PYLORI ERADICATION
T. Kagami, M. Sugimoto, S. Sahara, H. Ichikawa and T. Furuta

Hamamatsu University School of Medicine, Hamamatsu-shi, Shizuoka, Japan

Background: Recent studies have indicated that the eradication of H. pylori

improves the histological gastric atrophy. However, there are no reports on the

long-term observation of endoscopic changes of gastric atrophy and its expan-

sion after eradication of H. pylori. We investigated the long-term effect of

H. pylori eradication on the gastric mucosal atrophy assessed by endoscopy.

Methods: Thirty-eight patients who underwent gastroscopy every 1–3 years

after eradication of H. pylori from1998 to 2003 were retrospectively studied.

Gastric mucosal atrophy was endoscopically assessed according to the Kimura-

Takemoto classification system and scored from 0 to 6 corresponding to C-0

(no atrophy), C-I, C-II, C-III, O-I, O-II, and O-III of the system, respectively.

Endoscopic atrophy before eradication were also graded into mild (1–2), mod-

erate (3–4) and severe atrophy (5–6). Follow up periods were divided to pre-

eradication, the early (1–5 years after eradication), middle (6–9 years), and late

(10–15 years) periods. Successive changes in scores for endoscopic atrophy

before and after eradication were analyzed.

Results: The median of atrophy score was significantly decreased from 3.5 to

3.5 (early: p = 0.023), 3(middle: p < 0.001) and 2 (late: p < 0.001) after eradica-

tion. When stratified based on the atrophic grades before eradication therapy,

decreases in the score for atrophy was more evident in the mild atrophy group

in comparison with the intermediate and severe groups.

Conclusion: Eradication of H. pylori infection improved gastric mucosal atro-

phy assessed by endoscopy during the long-term period, especially in the

patients with mild atrophy.

Abstract no.: P07.09

GASTRIC EPITHELIAL DYSPLASIA: CHARACTERIZATION AND LONG-

TERM FOLLOW UP RESULTS ACCORDING TO MORPHOLOGICAL

CATEGORIZATION
S. Lee, J. Seo, J. Lee, K. Lee, Y. Jang, B. Ha, T. Kim, J. Yoon, D. Baek, H. Lee,

B. Lee and G. Song

Pusan National University Hospital, Busan, Korea

Background: Gastric epithelial dysplasia (GED) can be morphologically cate-

gorized into adenomatous, foveolar and hybrid types, but there are few studies

on the clinical and endoscopic characteristics in the types of GED, especially

assessing their correlation with long term outcome after endoscopic resection.

The aims of this study were to elucidate clinicopathological characteristics and

long term follow-up results according to each type of GEDs after endoscopic

resection.

Methods: From January 2008 to December 2009, 357 patients who under-

went endoscopic resection of GEDs at Pusan National University Hospital were

studied. Retrospectively, comparisons of clinicopathological characteristics

including endoscopic findings between the types of GED were assessed and long

term follow-up data (synchronous, metachronous lesions and detection of gas-

tric cancer after endoscopic resection) were evaluated.

Results: Adenomatous type made up the biggest proportion, 46.8%, followed

by 28.9% for foveolar type. The foveolar type of GEDs was significantly more

likely than adenomatous type to show endoscopically located on antrum, flat/

depressed lesion, reddish in color, and to reveal histopathologically high grade

dysplasia. In the long term follow-up results, adenomatous type was of syn-

chronous lesions significantly more often than foveolar and hybrid type

(p = 0.013). However, there were no significant differences among the types

in terms of the metachronous, and detection of gastric cancer during a median

follow-up period of 41.1 months (range, 12–69.5 months) after endoscopic

resection.

Conclusions: In our study of endoscopically resected GEDs, GEDs have differ-

ent clinicopathological characteristics as well as long-term follow up results

according to each subtype.
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Abstract no.: P07.10

DIFFERENCE OF SERUM PEPSINOGEN LEVEL BETWEEN H. PYLORI-

INFECTED AND NON-INFECTED CURRENT HEALTHY JAPANESE ADULTS
H. Higuchi,*,† T. Shimoyama,* D. Chinda,* I. Takahashi,‡ S. Nakaji‡ and

S. Fukuda*

*Gastroenterology, Hirosaki University Graduate Scool of Medicine, Hirosaki, Japan;
†Mutsu General Hospital, Japan, Japan; ‡Department of Social Medicine, Hirosaki

University Graduate Scool of Medicine, Hirosaki, Japan

Background and Aim: Serum pepsinogens (PGs) have been used to identify

patients with atrophic gastritis. Usually, atrophic gastritis is considered positive

when both PG I level of <70 ng/mL and PG I/II ratio of <3.0 were obtained.

However, this cut-off was defined in 1980s when prevalence of H. pylori was

higher. The aim of this study was to examine whether the current cut-off is

appropriate for current population.

Methods: Of 639 healthy adults who received health survey in 2012 were

studied. We measured stool antigen, serum antibody, and serum level of PGs.

Subjects were considered as infected when stool antigen test and/or serum anti-

body were positive. Subjects were defined as never-infected when stool antigen

was negative, antibody titer was less than limit and without history of eradica-

tion. Subjects taking PPI and with previous gastric surgery were excluded.

Results: Level of PG I was <70 ng/mL in most never-infected subjects. Level

of PG I was significantly higher in infected patients than never-infected subjects

aged less than 60 (p < 0.05) while it was significantly lower in infected patients

aged over than 70 (p < 0.05). Level of PG II was significantly lower in non-

infected subjects in any generation (p < 0.05). PG I/II ratio was also signifi-

cantly higher in non-infected subjects in any generation (p < 0.05).

Conclusions: PG I level of <70 ng/mL is not a useful cut-off for H. pylori non-

infected subjects. Since the prevalence of H. pylori infection is decreasing,

appropriate level of serum PGs should be established using current populations.

Abstract no.: P07.11

THE ROLE OF NON-INVASIVE ASSESSMENT OF THE SECRETORY

FUNCTION OF THE GASTRIC MUCOSA IN DYSPEPSIA
M. Z. Djurasinovic,* A. Sokic-Milutinovic,† B. Filipovic,* S. Basara,* M. Krstic†

and T. Milosavljevic†

*KBC Bezanijska Kosa, Belgrade, Serbia; †Clinical Center of Serbia, Belgrade, Serbia

Introduction: Chronic atrophic gastritis (CAG) is precancerous condition, a

risk factor for dysplasia and subsequent development of intestinal type gastric

cancer (GC). Serum levels of PG-I (fundic mucosa), PG-II (chief cells,pyloric

glands and proximal duodenal) and G-17 (G cells) reflect inflammation and

atrophy of gastric mucosa.

Aims & Methods: The aim of this study was to evaluate, for the first time in

our population, clinical significance of serum levels of PG-I, PG-II, PG-I/PG-II

ratio and G-17 as serum markers of gastric atrophy. We have analyzed 73

patients (38 males; mean age 62) with dyspepsia, according to ROME III crite-

ria. Oesophagogastroduodenoscopy was performed, between February and

December 2011 in Clinical Center Bezanijska Kosa. At least two biopsies were

taken from antrum, corpus and incisura angularis for histological analysis by

using Updated Sydney System. Serum levels of PG-I, PG-II and G17 were

assessed using ELISA test. Statistical analysis was done using SPSS 19.

Results: By the Roma III criteria for FD, 38 (52.1%) patients had epigastric

pain syndrome, 35 (47.9%) patients suffered from postprandial distress syn-

drome. Corpus atrophy was histologically found in 3 (4.1%) patients and signif-

icantly correlated with PG-I levels lower than 25 (r2 = 0.4, p 0.05); sensitivity

33.3% and specificity 18.5%. In precancerous condition, H.pylori infection was

histologically found in 53.3%.

Conclusion: Serum levels of PG-I lower than 25 and PG-I/PG-II ratio lower

than five can be used as markers of corpus gastric atrophy with high specificity.

G17 levels were not useful in our population for prediction of antrum gastric

atrophy.

Abstract no.: P07.12

IS SERUM ANTI-HELICOBACTER PYLORI IMMUNOGLOBULIN G TITER

ASSOCIATED WITH ADVANCED COLORECTAL ADENOMA?
H. Y. Kim, S. I. Seo, B. Y. Choi, H. S. Kim, M. K. Jang, K. H. Kim and J. H. Lee

Kangdong Sacred Heart Hospital, Hallym University, Seoul, Korea

Backgrounds and Aims: Recent studies have revealed the positive relation-

ship between Helicobacter pylori (H. pylori) gastritis and colorectal adenoma. It

has been suggested that serum anti-H. pylori (Hp) immunoglobulin G (IgG) titer

may correlate with grades of gastric mucosal inflammation and mucosal

H. pylori density. The aim of this study was to investigate whether serum anti-

Hp IgG positivity is associated with colorectal adenoma and high anti-Hp IgG

titer can predict advanced adenoma.

Methods: We retrospectively enrolled 460 patients who underwent screening

colonoscopy and H. pylori IgG test from January 2013 to March 2014. Univari-

ate and multivariate analyses were performed to identify whether serum anti-

Hp IgG positivity is associated with colorectal adenoma. The mean values of

anti-Hp IgG titer were calculated and compared.

Results: H. pylori seropositive group had more colorectal adenoma than sero-

negative group [110/280 (39.3%) vs. 41/180 (22.8%), p = 0.0001]. In multivar-

iate analysis, H. pylori seropositivity [Odds ratio (OR), 1.82; 95% confidence

interval (CI), 1.123~2.961; p = 0.015] as well as old age (p = 0.0001) and male

gender (p = 0.004) was significantly associated with colorectal adenoma. The

mean anti-Hp IgG titer of advanced adenoma was higher than non-advanced

adenoma and non-adenoma (2.6 � 1.66 vs 2.28 � 1.73 vs 1.93 � 1.68,

p = 0.008, respectively). When the titer was classified as high titer group (>2.6)
and low titer group (≤2.6), the prevalence of advanced adenoma was not signif-

icantly different between two groups [36/74 (48.6%) vs. 30/77 (39%),

p = 0.23].

Conclusions: Serum anti-Hp IgG positivity was an independent predictor of

colorectal adenoma, although, high anti-Hp IgG titer could not predict advanced

adenoma.

Abstract no.: P07.13

HOW CAN WE MANAGE INCIDENTAL SMALL SUBEPITHELIAL MASS IN

UPPER GASTROINTESTINAL TRACT?
J. Song,* S. Kim,† S. Chung* and H. Kang*

*Department of Internal Medicine, Healthcare Research Institute, Seoul National

University Hospital Healthcare System Gangnam Center, Seoul, Korea; †Department

of Internal Medicine and Liver Research Institute, Seoul National University College

of Medicine, Seoul, Korea

Objectives: Subepithelial mass is a relatively common finding in upper gastro-

intestinal endoscopy. The aim of this study was to evaluate the natural course

of asymptomatic subepithelial masses in upper gastrointestinal tract and analyze

the risk factors of the subepithelial masses increasing in size.

Methods: From 2004 to 2011, 2126 subepithelial masses in upper gastrointes-

tinal tract were detected, and 935 were followed up using endoscopy.

Results: The lesion size at initial endoscopy was 8.7 mm (range 1–100 mm).

During a mean follow-up of 35.2 � 21.2 month (range 6–96 month), 903 sub-

epithelial masses (96.6%) were showed no interval change, 32 lesions (3.4%)

were increased at least 25% in diameter with mean increment 5.0 � 4.0 mm

(range 1–15 mm). The risk of increasing subepithelial mass was significant in

overlying mucosal changes (hyperemia, erosion, or ulcer) (OR = 8.22, 95% CI

1.48–45.70) and hard consistency (OR = 10.348, 95% CI 1.10–97.35). We eval-

uated the increasing velocity as size increment divided by follow-up years. The

increasing velocity was faster (0.44 � 2.12 mm/year, range 0.00–15.00 mm/

year) for large lesions (≥2 cm) than small lesions (0.07 � 0.38 mm/year, range

0.00–5.14 mm/year for <2 cm) (p < 0.001).

Conclusions: Most of the small subepithelial masses were showed no interval

change during 8 year follow-up period. Regular follow-up with endoscopy may

be considered in small (<2 cm) subepithelial masses with intact overlying mucosa.

Abstract no.: P07.14

GASTRIC PRECANCEROUS LESIONS IN HELICOBACTER PYLORI

POSITIVE ALGERIAN POPULATION: WHAT PREVALENCE?
M. A. Boudjella,*,† A. Tebaibia,*,† K. Kalem,*,† Z. Lamari,*,† N. Djenas,*,†

M. Lahcene*,† and N. Oumnia*,†

*Internal Medicine Department, Kouba Hospital, Kouba, Algeria; †Algerian Research

Laboratory on Helicobacter, Algiers, Algeria

Aims: The aim of this study was to evaluate precancerous gastric lesions preva-

lence in Helicobacter pylori positive patients.

Methods: From 2002 to 2012, 1068 patients have been enrolled in a multicen-

ter prospective study (mean age: 38.3 years, Male: 389,UD: 139 DNU: 929). An

upper endoscopy with 5 per- endoscopic biopsies (antrum:2, fundus: 2, Incisu-

ra: 1) was performed in all patients. The diagnosis of Hp infection was attested

by the positivity of 4 tests: UBT, TRU, Histology and culture. Histological analy-
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sis, using gastritis Sydney system and OLGA score, was performed in co- obser-

vation between 3 and 5 pathologists.

Results: The respective rates of antral and corpus atrophy were 74.3%

50.4%.Hp infection was noted in 92% of cases. Antral and corpus atrophy were

severe in respectively 4.4% and 1.5% of cases. Risk of severe atrophy was

slightly higher in case of Hp infection (RR = 1.2). Metaplasia prevalence was

14%. Mild to moderate dysplasia was observed in 25 patients (1.8%). Its topog-

raphy was antral in the majority of cases (antrum: 18, corpus:3, antrum and

corpus: 4). Dysplasia rates in older(>60 years) and younger(<60 years) subjects

were equivalent(2.3% vs 2.4%, p = 0.96).

Conclusion: In our study, the risk of severe atrophy was slightly higher in the

case of Hp infection. Metaplasia was uncommon while dysplasia was rare. These

data make Algeria as a country with low risk of gastric adenocarcinoma despite

its high Hp infection prevalence.

Abstract no.: P07.15

FACTORS FOR SUCCESSFUL ENDOSCOPIC SUBMUCOSAL DISSECTION

IN PYLORIC NEOPLASMS: LOCATION AND DIRECTION
J. Seo, S. Lee, J. Lee, K. Lee, Y. Jang, B. Ha, T. Kim, J. Yoon, D. Baek, H. Lee,

B. Lee and G. Song

Pusan National University Hospital, Busan, Korea

Background and Aims: The anatomical features of pylorus can adversly

affect the assessment of tumor margin and ESD procedure, consequently piece-

meal resection and complication rates in pyloric neoplasms is higher compared

with other sites of gastric neoplasms.

Methods: A total 110 pyloric adenomas and early cancers resected by ESD at

our hospital from January 2007 to May 2013 were reviewed retrospectively.

The location type was defined according to the presence of duodenal invasion:

pylorus lesion (distal margin of the tumor was located <0.5 cm from pyloric

ring); pylorus with duodenal extension lesion (any invasion to duodenal side

beyond pyloric channel). A clock-face orientation with the endoscope (with the

lesser curve of the stomach in contiguity with the 12 o’clock orientation of

pylorus) was used to characterize directional distribution.

Results: The rates of complete resection differed significantly in relation to

location (pylorus vs pylorus with duodenal extension, 79% vs 58%, respectiv-

ley; p = 0.039) and directional distribution (upper hemisphere vs lower hemi-

sphere, 67% vs 90%, respectively; p = 0.009) and tumor size (<10 mm vs

≥10 mm, 84% vs 67%, respectively; p = 0.049) and circumference extent of

pylorus mucosal resection (<1/2 vs ≥1/2, 92% vs 62%, respectively; p = 0.001).

There were no significant complications. On multivariate analysis, tumor loca-

tion and hemisphere distribution and circumferential extent of resection were

significantly relevant for complete resection.

Conclusion: ESD of pyloric neoplasms is effective and feasible, but endosco-

pists require advanced technique and more experience,if located in pylorus with

duodenal extension, upper hemisphere and large circumferential extent of

resection (≥1/2) because of low complete resection rates.

Abstract no.: P07.16

SERUM ANTIBODIES AGAINST SECRETED PEPTIDYL PROLYL CIS,

TRANS-ISOMERASE HP0175 OF HELICOBACTER PYLORI CORRELATE

WITH THE INTENSITY OF GASTRITIS
A. Oghalaie,* S. Saberi,* F. Barkhordari,† M. Esmaili,* F. Ebrahimzadeh,*

M. Tashakoripour,‡ V. Khalaj,† M. Eshagh Hosseini‡ and M. Mohammadi*

*HPGC Group, Medical Biotechnology Department, Biotechnology Research Center,

Pasteur Institute of Iran, Tehran, Iran; †Medical Biotechnology Department,

Biotechnology Research Center, Pasteur Institute of Iran, Tehran, Iran;
‡Gastroenterology Department, Amiralam Hospital, Tehran University of Medical

Sciences, Tehran, Iran

Background: Secreted peptidyl prolyl cis-, trans-isomerase, HP0175 activates

tumor infiltrating lymphocytes through activation of pro-inflammatory cyto-

kines, which are thought to be responsible for pre-cancerous gastric histopatho-

logic changes. This study has evaluated the association between HP0175-specific

antibody response and grade of gastric inflammation.

Methods: Hp0175 gene was PCR-amplified, cloned and expressed in T-vector

and pET28a vectors, respectively. The identity of rHP0175 was evaluated by

gene sequencing and immune reactivity against Hp-positive sera. Purification of

His tagged rHP0175 was performed using affinity chromatography on a Ni2 + -

NTA column. Serum reactivity against rHp0175, in 52 Hp-infected patients and

its association with the grade of inflammation (I,II,III,IV) was evaluated.

Results: A 900 bp DNA fragment encoding 35 kDa Hp0175 protein was ampli-

fied. The identity of the recombinant fragment was confirmed by gene sequencing

(Genbank Accession No.: KF801473.1), which revealed 96% nucleotide homoge-

neity with published sequences in the GenBank. The 35 kDa protein was visual-

ized by SDS-PAGE and its immunogenicity was confirmed by pooled Hp-positive

sera. Serologic reactivity to rHp0175 was associated with the grade of inflamma-

tion (p = 0.016) and resulted in enhanced (OR = 11.2, 95% CI = 1.751–71.637,
p = 0.011) risk of advanced grades (III & IV) of gastric inflammation.

Conclusion: Serologic reactivity to rHp0175 may be applicable as a non-inva-

sive representation of the intensity of H. pylori associated gastric inflammation.

However, larger sample sizes are required to validate this hypothesis.

Abstract no.: P07.17

RISK FACTORS OF DELAYED ULCER HEALING AFTER GASTRIC

ENDOSCOPIC SUBMUCOSAL DISSECTION
J. Lim, S. Kim, J. Choi, J. Im, J. Kim and H. Jung;

Seoul National University College of Medicine, Seoul, Korea

Aim: The aim of this study is to clarify risk factors of delayed ulcer healing

after gastric endoscopic submucosal dissection (ESD). Methods: We reviewed

medical records of patients who had ESD for gastric high-grade adenoma or

early gastric cancer between January 2005 and February 2012. Delayed ulcer

healing was defined as sustaining unhealed iatrogenic ulcer at 3 months after

the ESD. To find potential risk factors we reviewed following parameters: age,

sex, comorbidity that might influence mucosal healing, history of peptic ulcer,

laboratory abnormalities, antiplatelet or NSAID usage, size of the specimen,

location and histologic type of lesion, Helicobacter pylori status, and hot biopsy.

Results: Out of the total 1680 patients enrolled, 95 had delayed ulcer healing.

In multivariate analysis, diabetes (OR 1.743; 95% CI: 1.017–2.989, p = 0.043),

coagulation abnormality (OR 3.195; 95% CI: 1.535–6.650, p = 0.002), specimen

size greater than 4 cm (OR 2.999; 95% CI 1.603–5.611, p = 0.001), and hot

biopsy (OR 7.149; 95% CI 1.738–29.411, p = 0.006) were revealed to be inde-

pendent risk factors of delayed ulcer healing. Meanwhile, persistent Helicobacter

pylori infection was not shown to be related to the delayed ulcer healing. Con-

clusion: Patients those who had ESD for large gastric lesions and massive hemo-

stasis, especially those with diabetes or coagulation abnormalities, tend to have

delayed healing of iatrogenic ulcer. For such patients initial dosage increment

of PPI or addition of other anti-ulcer agents after ESD should be considered.

Abstract no.: P07.18

CLINICAL AND ENDOSCOPIC FEATURES OF METASTATIC TUMORS IN

THE STOMACH
G. Kim, J. Ahn, H. Jung, K. Choi, J. Lee, K. Choi, D. Kim, H. Song and G. Lee

Asan medical center, Seoul, Korea

Background: The presence of metastasis in the stomach is rare. The aim of

this study was to describe and analyze the clinical outcomes and endoscopic

findings of metastatic cancers in the stomach.

Methods: We reviewed the clinicopathological aspects of patients with gastric

metastases from solid organ tumors. Thirty-seven cases were identified, and we

evaluated the histology, initial presentation, imaging findings, lesion locations,

treatment courses, and overall patient survival.

Results: Among all 37 cases with metastases to the stomach, endoscopic find-

ings showed that solitary lesions (n = 23, 62.2%) were more presented than

multiple lesions (n = 14, 37.8%) and submucosal tumor-like tumor was the

most common appearance (n = 12, 32.4%). Malignant melanoma was the most

frequent tumor that metastasized to the stomach (n = 10, 27.0%). Twelve

patients (32.4%) any received treatments after the diagnosis of gastric metasta-

sis. Thirty-three patients died (89.2%) and the median survival period from the

diagnosis of gastric metastasis was 3.0 months (interquartile range [IQR] = 1.0–
11.0 months). Patients with solitary lesions and patients who had received any

treatments survived longer after the diagnosis of metastatic cancer than patients

with multiple lesions (7.0 months vs 2.0 months, respectively; p = 0.047) and

patients who did not any receive any treatments (11.0 months vs 2.0 months,

respectively; p < 0.001).

Conclusion: Proper treatment with careful consideration about the character-

istics of the primary tumors can increase the survival period in patients with

metastatic tumor to the stomach, especially in cases with solitary metastatic

lesions in endoscopic findings.
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Abstract no.: P07.19

RISK FACTORS AND CORRELATION OF IMMEDIATE, EARLY DELAYED

AND LATE DELAYED BLEEDING ASSOCIATED WITH ENDOSCOPIC

RESECTION FOR GASTRIC MUCOSAL LESIONS
S. Park, D. Kim, H. Jung, H. Lim, J. Ahn, K. Choi, J. Lee, K. Choi, H. Song, G. Lee,

J. Kim and S. Han

Asan Medical Center, Seoul, Korea

Background and Aims: Bleeding is a major complication after endoscopic

resection (ER) for gastric mucosal lesions. We aimed to determine the risk factors

and correlation of post-ER bleeding according to three periods after procedure.

Patients and methods: Between March 2009 and December 2010, a total of

670 lesions in 610 patients who underwent ER were retrospectively enrolled.

We classified into three types according to the bleeding time; immediate (IB),

early delayed (EDB) and late delayed bleeding (LDB). We analyzed risk factors

in each type focused on the patient’s baseline characteristics, procedure related

factors and the correlation between the occurrence of each bleeding type.

Results: Post-ER bleeding occurred in 408 events in 610 patients, IB in 302,

EDB in 88 and LDB in 18. In multivariate analysis, histologic finding (carci-

noma) and resection time were significant predictors of IB (p < 0.001). Of 302

events with IB, 13.9% showed EDB. 2.4% with EDB and 4.6% without EDB

showed LDB. Of 368 events without IB, 12.5% showed EDB, which was similar

to the IB group. 2.2% with EDB and 1.24% without EDB showed LDB. IB

revealed higher risk of EDB (p < 0.001) and LDB (p < 0.001), while EDB event

did not show increased risk of LDB (p = 0.997).

Conclusion: Histologic finding (carcinoma), resection time increased the risk

of bleeding related to ER. IB increased the risk of EDB and LDB. Patients with

IB should be performed second look endoscopy, and when necessary, proper

hemostasis is required to reduce LDB.

Abstract no.: P07.20

This abstract has been withdrawn.
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P08 Oesophageal and
Extradigestive Diseases
Abstract no.: P08.01

H. PYLORI AND CLINICAL COURSE OF PREGNANCY
S. G. Burkov,* D. S. Bordin,† N. F. Markina* and E. I. Sharapova*

*Outpatient clinic N 3 of the Presidential Administration of Russia, Moscow, Russian

Federation; †Moscow Clinical Scientific Center, Moscow, Russian Federation

Aim: To evaluate the influence of H. pylori (HP) on clinical course of pregnancy.

Patients and Methods: The course of pregnancy was analyzed in 200

women divided into three groups: 1st – 100 women (mean age 32.1 years)

with diseases associated with HP, 2nd – 50 women (mean age 28.8 years)

with upper GI diseases HP negative, 3rd – 50 healthy pregnant women (mean

age 26.1 years). HP was detected by 13C-urease breath test or by rapid urease

test.

Results: Non developing pregnancy was registered in history of 28% of HP posi-

tive women vs. 6% HP negative (p = 0.011). Early pregnancy toxemia was more

severe and lasted till 16 week of pregnancy in 1st group vs 11 week in 2nd group

and 8 week in 3rd group. Vomiting as symptom of early pregnancy toxemia was

detected in 42% cases in 1st group vs. 36% in 2nd group and 24% in 3rd group

(p1-3 = 0.047). Anaemia was in 31% of women in 1st group vs. 24% in 2nd

group and 18% in 3rd group. The level of Hb was significantly lower 9.2 � 0.3 g/

L (vs 10.4 � 0.2 g/L (p < 0.05) in 2nd group and 11.6 � 0.3 g/L (p < 0.05) in 3rd

group), and its treatment was more difficult. Frequency of vaginal candidiasis was

higher in 1st group. We found no difference in frequency of late pregnancy toxe-

mia, in outcome of pregnancies.

Conclusion: HP is associated with frequency, severity and length of early preg-

nancy toxemia, frequency and severity of anaemia, and frequency of vaginal

candidiasis.

Abstract no.: P08.02

THE RELATIONSHIP BETWEEN H. PYLORI INFECTION AND

OSTEOPOROSIS IN JAPAN
D. Asaoka, A. Nagahara, Y. Shimada, T. Osada, M. Hojo and S. Watanabe

Department of Gastroenterology, Juntendo University, School of Medicine, Tokyo,

Japan

Background and Objective: H.pylori infection causes a chronic inflammation

in the gastric mucosa. However, this local inflammation may result in extra-

digestive conditions, such as osteoporosis. However, there are no studies exam-

ining the relationship between H.pylori infection and osteoporosis in Asia. The

aim of study is to investigate the relationship between H.pylori infection and

osteoporosis in Japan.

Methods: This cross-sectional study was conducted among outpatients

(>50 years) at our department between March 2008 and February 2014. Par-

ticipants profiles for age, sex, body mass index (BMI), alcohol consumption,

smoking, diabetes mellitus (type 2), hypertension, proton pump inhibitor, low

dose aspirin, H.pylori infection status, dual-energy x-ray absorptiometry, verte-

bral x-rays, bone specific ALP (BAP), collagen type I cross-linked N telopeptide

(NTX) and FSSG questionnaire were collected and upper gastrointestinal

endoscopy for reflux esophagitis, hiatal hernia, peptic ulcer diseas (PUD) and

endoscopic gastric mucosal atrophy (EGA) was performed. We divided the

subjects into osteoporosis and non-osteoporosis groups and investigated risk

factors of osteoporosis using bivariate and multivariate analysis.

Results: Of the eligible 200 study subjects (mean age 63.1 � 8.8 years; 95

male), 41 cases (20.5%; 8 male) were osteoporosis. Bivariate analysis showed

that advanced age, female gender, lower BMI, alcohol consumption, smoking,

H.pylori positive, BAP, PUD, and EGA were related with osteoporosis. Multivar-

iate analysis showed that advanced age (OR 1.13; 95%CI 1.07–1.20), female

gender (OR 4.77; 95%CI 1.78–12.77), lower BMI (OR 0.79; 95%CI 0.68–0.92),
H.pylori positive (OR 5.33; 95%CI 1.73–16.42), and the presence of PUD (OR

4.98; 95%CI 1.51–16.45) were related with osteoporosis.

Conclusions: H.pylori infection may be a risk factor of osteoporosis in Japan.

Abstract no.: P08.03

ATROPHIC GASTRITIS AS A RISK CONDITION FOR THE DEVELOPMENT

OF POSTMENOPAUSAL OSTEOPOROSIS
J. Kim,* K. Hong,* J. Ji Yeon,† S. Kim* and H. Jung*

*Seoul National University Hospital, Seoul, Korea; †Kepco medical center, Seoul,

Korea

Background and Aim: Atrophic gastritis is associated with a low intragastric

acidity. Under this condition, calcium salts are minimally dissolved and, subse-

quently, may not be properly and effectively absorbed. Therefore, atrophic gas-

tritis may increase the risk of osteoporosis but their clinical relationship has

been poorly studied so far. The aim of this study is to evaluate the relationship

between the presence of atrophic gastritis and osteoporosis.

Methods: We retrospectively reviewed medical records of the subjects who

underwent esophagogastroduodenoscopy and bone densitrometry by dual

energy X-ray absorption for routine health check-up. The presence of atrophic

gastritis was determined by two experienced endoscopists according to the Kim-

ura classification. Results: A total of 1184 subjects (aged 30–92 years, mean age

58.9 years) were reviewed in this study. Among 672 female subjects, 34(5.1%)

of them were diagnosed with osteoporosis. All female subjects with osteoporosis

were postmenopausal. Among them, 30(88.2%) had atrophic gastritis. On the

other hand, among 512 male subjects, 6(1.2%) of them were diagnosed with

osteoporosis. All male subjects with osteoporosis had atrophic gastritis. After

adjustment for risk factors, including old age, body mass index, physical activ-

ity, and smoking, atrophic gastritis was a significant risk factor only for the

postmenopausal osteoporosis (p = 0.000, Adjusted odds ratio 20.64, 95% Confi-

dence interval 4.77–89.23)
Conclusions: Atrophic gastritis seems to be a risk condition for postmeno-

pausal osteoporosis. Therefore, consideration of absorption problems due to

atrophic gastritis and low intragastric acidity might be helpful for the manage-

ment of postmenopausal osteoporosis.

Abstract no.: P08.04

GUT AND GASTRIC MICROBIOTA CHARACTERISTICS IN RELATION TO

HELICOBACTER PYLORI STATUS IN A PEDIATRIC POPULATION
L. Llorca,* G. P�erez-P�erez,† P. Urruzuno,‡ M. J. Mart�ınez§ and T. Alarcón*

*Hospital Universitario de La Princesa, Madrid, Spain; †New York University Langone

Medical Center, New York, NY, USA; ‡Hospital Universitario Doce de Octubre,

Madrid, Spain; §Hospital Universitario del Ni~no Jes�us, Madrid, Spain

The aim of this study was compare gastric and gut microbiome among children

according to H. pylori status.

Gastric biopsies and rectal swabs were obtained during upper endoscopy from

28 symtomatic children. For gastric biopsies we performed: Rapid Urease Test,

Culture, and qPCR (specific 16S H. pylori rRNA in LightCycler�480). DNA was

extracted from biopsy using Ultraclean Tissue & Cells DNA Isolation Kit

(MoBio) and from rectal swab using PowerLyzer PowerSoil DNA Isolation Kit

(MoBio). A 16s rRNA library was prepared from each specimen and sequenced

with MISeq Ilumina. Alfa and beta diversity were studied using QIIME soft-

ware. Four gastric biopsies were excluded from analysis.

True positive H. pylori patient was considered when 3 test were positive (n = 7),

probable positive when only two were positive (n = 3), possible positive when

one test was positive (n = 2) and true negative when all tests were negative

(n = 16).

Table: H. pylori sequences in gastric biopsies according to tha H. pylori status

H. pylori status H. pylori sequences

True positive 66.1%

Probable positive 15.7%

Posible positive or true negative 0.8%

Gastric bacterial communities were significantly different from intestinal com-

munities independently of H. pylori status.

Patients with H. pylori colonization have lower alpha diversity in the gastric

microbiome than patients without H. pylori colonization.The distribution of rela-
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tive taxa was identical in children with or without H. pylori. We did not identi-

fied H. pylori sequences in the gut microbiome of the true positive H. pylori chil-

dren.

Abstract no.: P08.05

H. PYLORI ERADICATION DOES NOT AFFECT THE GERD COURSE IN

ELDERLY PATIENTS: THE RESULTS OF A 5-YEAR PROSPECTIVE STUDY
V. V. Tsukanov,* E. V. Onuchina,† A. V. Vasyutin,* O. S. Amelchugova* and

J. L. Tonkikh*

*Federal State Budgetary Institution “Scientific research institute of medical

problems of the North” Siberian branch under the Russian Academy of Medical

Sciences, Krasnoyarsk, Russian Federation; †Irkutsk State Institute of Postgraduate

Medical, Irkutsk, Russian Federation

Aim: To assess the dynamics of non-erosive reflux disease (NERD), erosive

reflux disease (ERD) and Barrett’s esophagus (BE) in elderly patients with erad-

ication of H. pylori infection during the 5-year prospective study.

Methods: We performed a prospective five-year observation of 469 elderly

GERD patients (300 females, 169 males, median age 78.1 years). Of these, in

290 patients at beginning of the study was conducted successful eradication

of infection H. pylori (group A). 179 patients during the observation period

had an infection H. pylori (group B). GERD was diagnosed on the basis of the

Montreal Consensus (Vakil N et al., 2006). The presence of erosive esophagi-

tis was classified based on the Los Angeles classification (Lundell LR et al.,

1999). During the five-year follow-up clinical examination and endoscopy of

the esophagus performed twice a year. Morphological examinations of the

esophagus to determine BE were done in the beginning and the end of

study.

Results: In the group A after 5 years of observation NERD frequency

decreased from 46.9% to 41.7% (p = 0.2), ERD frequency increased from

44.5% to 49.0% (p = 0.3), BE frequency increased from 8.6% to 9.3%

(p = 0.9). In the group B NERD frequency decreased from 48.0% to 42.5%

(p = 0.3), ERD frequency increased from 44.7% to 49.2% (p = 0.5), BE fre-

quency increased from 7.3% to 8.4% (p = 0.8).

Conclusion: We found that eradication therapy H. pylori had no significant

effect on the dynamics of NERD, ERD and BE for a five-year observation

period.

Abstract no.: P08.06

ASSOCIATION BETWEEN SERUM LEVEL OF PEPSINOGENS AND

PROTEIN INTAKE IN HEALTHY JAPANESE ADULTS INFECTED WITH

H. PYLORI
S. Satoh,* T. Shimoyama,* D. Chinda,* N. Akimoto,* K. Kikuchi,† I. Takahashi‡

and S. Nakaji‡

*Department of Gastroenterology, HIrosaki University, Hirosaki, Japan; †Aomori City

Hospital, Aomori, Japan; ‡Department of Social Medicine, HIrosaki University,

Hirosaki, Japan

Background and Aim: Level of serum pepsinogens (PGs) has been used to

assess the condition of the gastric mucosa. Although PGs are precursors of pep-

sin, the association of serum PGs and protein intake has not been fully exam-

ined. The aim of this study was to examine the association of serum level of

PGs to protein intake in patients with H. pylori infection.

Methods: Of 639 healthy adults who received health survey in May 2012

were studied. We measured H. pylori stool antigen, titer of serum antibody to

H. pylori and serum level of PG I and II. Subjects who were taking PPI and had

previous history of gastric surgery were excluded. Protein intake during the pre-

vious month was calculated using a brief-type comprehensive self-administered

diet history questionnaire (BDHQ). Regression coefficient between level of PGs

and protein intake was calculated.

Results: In patients with H. pylori infection, protein intake was smaller than

that of non-infected subjects <50 years old. In contrast, larger protein intake

was observed in infected patients over than 60 years old. There was a signifi-

cant positive correlation between PG I/II ratio and protein intake in female

patients infected with H. pylori (r: 0.006, p < 0.05). However, no significant cor-

relation was found in subjects without H. pylori infection.

Conclusions: The results would suggest that progress of glandular atrophy

(lower PG I) and severer mucosal inflammation (higher PG II) were associated

with lower protein intake in female patients with H. pylori infection.

Abstract no.: P08.07

THE INFLUENCE OF HELICOBACTER PYLORI ON LIPID METABOLISM IN

PATIENTS WITH CORONARY HEART DISEASE
S. Zaika, I. Paliy and V. Vavrinchuk

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

In recent years, much attention is devoted to extraintestinal manifestations of

Helicobacter pylori (H.P.). A studying of a possible connection between H. pylori

infection and coronary heart disease still stays on a first place.

Objective: To investigate the condition of lipid metabolism in patients with cor-

onary heart disease, infected with H.P.

All patients were divided into two groups. To the first group included 32

patients (20 men and 12 women) infected with H.P.

To the second group included 31 patients (18 men and 13 women) without the

H.P. infection.

In patients in both groups was studied a level of total cholesterol, triglycerides,

high-density lipoprotein (HDL), low density lipoprotein (LDL) and the level of

C-reactive protein.

At the time of the examination, patients did not take any lipid-lowering drug

therapy during the last 3 months.

In patients of the I group total cholesterol level was significantly higher

(p < 0.01) comparing to group II patients (6.67 � 0.29 mmol/L vs

5.56 � 0.23 mmol/L).

The level of C-reactive protein was significantly increased in patients of the I

group (p < 0.05) comparing with the patients of the II group (1.96 � 0.22 vs

1.19 � 0.32).

It was no differences (p > 0.05) of the levels of triglycerides and HDL in the

patients of I group (1.82 � 0.21 mmol/L, 1.43 � 0.09 mmol/L) and the II

group (1.49 � 0.2 mmol/L, 1.46 � 0.11 mmol/L).

There is observed deeper metabolic disorders of lipids and the increased level of

C-reactive protein in patients with coronary heart disease infected with H.P.

comparing with non infected patients.

Abstract no.: P08.08

THE ASSOCIATION BETWEEN EADICATION OF HELICOBACTER PYLORI

AND INCREASING OF PLATELET COUNT IN PATIENTS WITH

IDIOPATHIC THROMBOCYTOPENIC PURPURA
J. Hwang,* D. Lee,* A. Lee,* H. Yoon,* C. Shin,* Y. Park,* N. Kim,* S. Seol† and

H. Jung‡

*Seoul National University Bundang Hospital, Seongnam, Korea; †Inje University Paik

Hospital, Busan, Korea; ‡Liver Research Institute, Seoul National University College

of Medicine, Seoul, Korea

Background and Aim: We investigate the association between eradication of

H.pylori and increase of platelet count in patients with idiopathic thrombocyto-

penic purpura.

Methods: This was a retrospective study created from chart review for patients

who diagnosed by idiopathic thrombocytopenic purpura. All patients (n = 42)

were assessed for H.pylori infection by use of a urea breath test. The patients of

positive result by urea breath test were received 7-days standard triple therapy

to eradication of H.pylori infection. At the 6 months after eradication therapy,

idiopathic thrombocytopenic purpura patients with a platelet count recovery of

greater than 100 9 109 L�1 were defined as thrombocytopenic purpura

improved group.

Result: Fourteen patients were identified as idiopathic thrombocytopenic pur-

pura improved group; twenty-eight patients were considered ITP non-improved

group. The eradication rates of H.pylori were better in ITP improved group (8/8,

100%) than ITP non-improved group (6/14, 42.9%). Platelet counts improved

by more than 100 9109 L�1 in 14 (63.6%) of the 22 patients cured of H.pylori

infection, 6 (30%) of the 20 patients H.pylori-negative patients experienced the

same improvement (p = 0.018). The eradication of H.pylori increased the odds

ratio (OR) of the increasing platelet count in ITP patients (OR: 5.35, 95% CI:

1.09–26.33, p = 0.039)

Conclusion: Eradication of H.pylori in idiopathic thrombocytopenic purpura

patients resulted in improvement of disease activity. The eradication of H.pylori

increased the odds ratio (OR) of the increasing platelet count in ITP patients

(OR: 5.35, 95% CI: 1.09–26.33, p = 0.039).
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Abstract no.: P08.09

PROTECTIVE ROLE OF HELICOBACTER PYLORI INFECTION AGAINST

SEVERE REFLUX ESOPHAGITIS
F. Dimoulios, E. Tsikrika, K. Kontotasios and K. Panteleakis

General Hospital of Veria, Veria, Greece

Introduction: Possible interaction between Helicobacter Pylori (H.P.) infection

and Gastroesophageal Reflux Diesease (GERD), is derived from data showing

that as the prevalence of HP infection decreased in the West, the prevalence of

GERD and esophagitis increased.

Methods: The aim was to investigate the prevalence of H.P. infection among

patients with reflux esophagitis. A retrospective analysis was conducted on all

patients with reflux esophagitis (n = 361), during a 3-year-period (2011–2013).
Seventy asymptomatic patients that were submitted to esophagogastroduode-

noscopy because of iron deficiency anemia, without clinical or endoscopic evi-

dence of esophagitis, were used as controls. H.P. status was confirmed through

histology or breath test.

Results: Esophagitis was graded into four groups, according to L.A. classifica-

tion: grade A (168 patients), B (94 patients), C (68 patients), and D (31

patients). The prevalence of H.P. infection was lower (but not significantly) in

patients with esophagitis compared to controls (51.24% vs 55.7%, NS). After

separating patients into two groups, according to esophagitis severity (mild

esophagitis: grade A+B, severe esophagitis: grade C+D), H.P. prevalence was the

following: 57.25% of patients with mild esophagitis (NS compared to controls),

and 35.35% of patients with severe esophagitis (p < 0.05 compared to con-

trols).

Conclusion: A remarkably lower prevalence of H.P. infection was noted in

patients with severe esophagitis (grade C + D), but not in patients with mild

esophagitis (grade A + B). This supports a possible protective role of the H.P.

infection against the development of severe esophagitis.

Abstract no.: P08.10

HUMAN ANTIBODY RESPONSE AGAINST HELICOBACTER PYLORI CAGA

MAY PLAY A ROLE IN ATHEROSCLEROTIC-RELATED DISEASES

THROUGH MOLECULAR MIMICRY MECHANISMS
F. Bugli,* F. Franceschi,† G. Tinelli,‡ M. Cacaci,* F. Paroni Sterbini,* F. Mangiola,†

F. Del Zompo,† F. Minelli,‡ M. Roberto,† T. Di Rienzo,† G. D’Angelo,†

L. Lopetuso,† F. Scaldaferri,† L. Masucci,* A. Palladini,* R. Torelli,*

G. Gasbarrini,† F. Snider,‡ A. Gasbarrini† and M. Sanguinetti*

*Department of Microbiology, Policlinico A. Gemelli, Rome, Italy; †Department of

Internal Medicine, Policlinico A. Gemelli, Rome, Italy; ‡Department of Vascular

Surgery, Policlinico A. Gemelli, Rome, Italy

Clinical and experimental evidence indicates a significant association between

CagA seropositivity and vascular diseases. This correlation could be linked to

molecular mimicry mechanisms by which anti-CagA antibodies may recognize

human endothelial antigens, therefore interfering with their function. In our

work, three N-terminal His6-tagged recombinant fragments of CagA protein

were obtained in the native form through application of SUMO fusion expres-

sion system. Protein CagA-fr.1 (65 kDa) represents the most conserved N-termi-

nal part of the cytotoxin. Fragment CagA-fr.2 (44 kDa) corresponds to the

central conserved region of CagA whereas CagA-fr.3 (39 kDa) represents the

highly variable C-terminal region. By means of Ni ++chromatographic purifica-

tion, high levels of purity (90%) and yield (10 mg/L of culture) of recombinant

CagA fragments were achieved. To evaluate patients’ immune response against

CagA, ELISA were performed using CagAfr.2 as target antigen since it is found

to be the most immunogenic fragment. Five sera from patients with unstable

plaques showed an antibody titer against CagA higher than Hp positive sera

from as many patients with stable vascular disease. A Selected serum with the

highest anti CagA titer has then been used for immunoblot assays against self-

antigens deriving from coronary plaques total proteins extract showing a reac-

tivity against a 50 kDa antigen yet to be identified. Our preliminary results

show that the study of human antibody response against Helicobacter pylori CagA

can greatly contribute to the understanding of the role played by this important

virulence factor in the bacterium–host interplay that may lead to autoimmune

responses.

Abstract no.: P08.11

TUBEROUS SCLEROSIS AND HELICOBACTER PYLORI INFECTION: MORE

THAN A SIMPLE ASSOCIATION?
M. Pizzoferrato,* F. Scaldaferri,* A. T. Giallonardo,† F. Franceschi,‡

A. Gasbarrini* and G. Gasbarrini§

*Medical Science Department, A. Gemelli Hospital, Catholic University of Rome,

Rome, Italy; †Epilepsy Unit, Department of Neurological Sciences, “Sapienza”

University of Rome, Rome, Italy; ‡Emergency Department, A. Gemelli Hospital,

Catholic University of Rome, Rome, Italy; §Fondazione Ricerca in Medicina ONLUS,

Bologna, Italy

Helicobacter pylori is involved in exacerbation of many digestive and extradiges-

tive diseases, including several chronic neurological conditions like multiple

sclerosis, Parkinson and Alzheimer’s diseases.

In this paper we report the case of a young Patient affected by Tuberous Sclero-

sis, a rare genetic neurocutaneous disorder, with a recent precipitation of

seizure episodes with associated gastrointestinal symptoms (dyspepsia, epigastric

pain, belching and regurgitation). Biochemical, radiological and endoscopic tests

showed a gastris associated to Helicobacter pylori (Hp) infection. The patient

underwent to classical triple therapy with subsequent eradication of H,p con-

firmed by Urea Breath Test.

After Helicobacter pylori eradication, gastrointestinal symptoms disappeared with

a rapid improvement of epileptic manifestations, which lowered in number and

severity.

Considering the significant neurological improvement after Helicobacter pylori

eradication, it could be hypothesized a specific role for Hp infection and/or gas-

tric symptoms in triggering seizures of patients affected by Tuberous Sclerosis.

In fact, there is a possible pathophysiologic link between Helicobacter pylori and

Tuberous Sclerosis: both conditions are associated to a significant alteration of

mTOR-MAPK pathway with abnormal cell growth and cancer transformation.

It could be hypothesized that Helicobacter pylori infection can be a stimulating

factor in the growth of brain lesions during Tuberous Sclerosis, through deregu-

lation of mTOR-MAPK pathway. Hence, the Hp eradication could promote the

stability of cerebral lesions in tuberous sclerosis.

In conclusion, it would be convenient search for Hp infection in Tuberous Scle-

rosis patients with “neurological instability”, however more studies are needed

to better characterize this possible connection and to provide evidence-based

clinical indication.

Abstract no.: P08.12

CYTOPROTECTIVE EFFECT OF BISMUTH-BASED QUADRUPLE THERAPY

IN THE PATIENTS WITH ATROPHY AND JOINT HYPERMOBILITY

SYNDROME
I. A. Viltsanyuk1 and S. N. Chernuha†

1Department of Therapy and Family Medicine, Crimea State Medical University

named after S. I. Georgievsky, Simferopol, Russian Federation; †Crimea State

Medical University named after S. I. Georgievsky, Simferopol, Russian Federation

Background: Violation of functional activity of connective tissue cellular ele-

ments in the patients with joint hypermobility syndrome (JHS) promotes

change of reparative processes and defective collagen formation, can be a signif-

icant pathogenetic mechanism of gastric mucosa atrophy (GMA).

Aim: Assessed the dynamics of gastric mucosa morphological changes of

patients with JHS on the background of bismuth-based quadruple therapy.

Methods: Within the time period from Feb 2011 to Apr 2014 74 patients with

JHS and 58 patients without JHS were examined by serology and 13C-Urea

breath test. Biopsies were evaluated according to the Sydney classification,

Houston viewing on the modified visual-analog scale (OLGA scale).

Results: There was a significant predominance of atrophy (45.9% vs. 12.1%,

p < 0.05) and metaplasia (25.7% vs. 5.2%, p < 0.05) precisely in the group of

patients with JHS. There was found the reduction of gastric atrophy on the

background of eradication with bismuth-based quadruple therapy in the

patients with JHS in comparison with the patients without JHS.

Conclusions: Significant prevalence of atrophic changes of the patients with

JHS proves the role of connective tissue disorders in the development and pro-

gression of GMA changes along with Hp persistence. The large percentage of

cases of undetermined atrophy among the patients with JHS requiring differen-

tial diagnostics exactly on the background of cytoprotective effect of bismuth.
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P09 Paediatric Issues
Abstract no.: P09.01

EFFECT OF HELICOBACTER PYLORI INFECTION ON GHRELIN,

OBESTATIN, AND LEPTIN SERUM LEVELS IN MEXICAN CHILDREN WITH

NORMAL BODY MASS INDEX AND OVERWEIGHT
C. Romo-Gonz�alez,* X. Duque-L�opez,† E. Mendoza-Oirtiz,† P. Chico-Aldama* and

R. Coria-Jimenez*

*Instituto Nacional de Pediatria, Mexico, Mexico; †Hospital de Pediatr�ıa, Centro

M�edico Nacional Siglo XXI. IMSS, Mexico, Mexico

H. pylori (Hp) infection in adult has been demonstrated to affect the gastric and

systemic levels of ghrelin, obestatin, and leptin, as well as producing post-eradi-

cation changes in the levels of these hormones. Ghrelin, obestatin, and leptin

play a vital role in the regulation of appetite and satiety, thereby affecting

homeostatic energy that is translated into body weight. Aim. To assess the rela-

tionship between Hp infection and ghrelin, obestatin, and leptin serum levels in

children with normal BMI and overweight. Metodology. In 178 children were

determined the status of Hp (C14Urea Breath Test) and anthropometric mea-

surements. The children were categorized as Hp+ normal BMI, n = 60 and

overweight BMI, n = 27, Hp- normal BMI, n = 60 and overweight BMI, n = 31

and fasting serum were obtained. These hormones were determined by specific

commercial ELISA kits, Human Ghrelin Total, Human Leptin, and Human

Obestatin. Results. The serum levels were comparatively analyzed among all

groups by ANOVA and the levels of the three hormones were found to be

lower in Hp+ groups than in the Hp- groups independently of BMI (p˂0.001).

There was no correlation between the serum levels of ghrelin and obestatin

with BMI. Nevertheless, there was a significant correlation in the case of leptin

(p˂0.0001). Conclusion. Hp infection was associated with a reduction in the

serum levels of grelin, obestatin, and leptin in mexican children. Hp infection,

especially during childhood, may have influence on the nutritional status of the

host through changes in serologic levels of these hormones.

Abstract no.: P09.02

HELICOBACTER PYLORI CAGA AS A DOMINANT ANTIGEN RECOGNIZED

BY JAPANESE CHILD SERUM ANTIBODIES
M. Okuda,*,† J. Akada,*,‡ K. Nakamura,‡ T. Nakazawa§ and Y. Fukuda*,†

*Department of General Medicine and Community Health Science, Hyogo College of

Medicine, Nishinomiya, Japan; †Sasayama Medical Center, Hyogo College of

Medicine, Sasayama, Japan; ‡Department of Biochemistry and Functional

Proteomics, Yamaguchi University Graduate School of Medicine, Ube, Japan;
§Department of Microbiology and Immunology, Yamaguchi University Graduate

School of Medicine, Ube, Japan

Serological diagnosis for Helicobacter pylori infection is established for adults,

however, it has been problematic for Japanese children. We have found that

the diagnostic performance of an enzyme immune assay (EIA) kit based on Jap-

anese strain-derived high-molecular-weight cell-associated protein (JHM-CAP

kit) was much better than that based on U.S. strain-derived high-molecular-

weight cell-associated protein (HM-CAP kit), although the performances of the

two kits for adult populations were not much different. Such a clear difference

between the two kits for diagnosis of H. pylori infection in Japanese children

was shown to be attributed mainly to the 100-kDa antigen protein contained

only in JHM-CAP. The aim of this study is to determine the antigenic properties

unique to Japanese strains of H. pylori by proteomic analysis.

We performed two-dimensional gel electrophoresis using lysate of H. pylori

strain CPY2052 followed by immunoblot with IgG antibodies in sera from 22

H. pylori-positive and 2 H. pylori-negative Japanese children. Antigenic proteins

were identified by LC-MS/MS analysis. In total, 24 proteins were identified as

candidate antigens. Among these, CagA was the most reactive antigen that was

recognized by all the H. pylori-positive sera even from children under the age

of 3 years. By using a new array chip method, two epitopes were identified in

the middle region of CagA that was unique to East Asian strains. These results

indicated importance of the local CagA antigens for serodiagnosis of H. pylori

infection in children.

Abstract no.: P09.03

THYROGASTRIC AUTOIMMUNITY IN CHILDREN
S. Cesari,* E. Goni,† M. Street,* C. Bonaguri,‡ A. Caleffi,‡ G. Lippi,‡

S. Bernasconi* and F. Di Mario†

*Department of Pediatrics, University Hospital of Parma, Parma, Italy; †Department

of Clinical and Experimental Medicine, University of Parma, Parma, Italy;
‡Laboratory of Clinical Chemistry and Hematology, University-Hospital of Parma,

Parma, Italy

Background: An association between autoimmune thyroid disease (AITD) and

atrophic body gastritis (ABG) has been evidenced in adults. Few studies have

analyzed this association in children. Gastropanel represents a non-invasive

instrument indicating morphological status of gastric mucosa through measure-

ment of serum pepsinogens (PGI, PGII), gastrin-17(G-17) and H.Pylori anti-

bodies.

Objective: Aim was to determine the existence of an association between

AITD and ABG in children, the possibility of detecting children at risk through

Gastropanel, and predictiveness of its markers.

Population and methods: We evaluated gastropanel markers, parietal cell

antibodies (PCA), thyroid function and aoutoantibodies (TPO, TG) in 20 chil-

dren with AITD (group 1), in affected family members (group 2) and in controls

(group 3).

Results: TSH, fT4, TPO and TG levels were not correlated with gastropanel

markers in the group as a whole. Higher percentage of pathological levels of

PGI, PGII, G-17 and PCA were demonstrated in group 1 compared to controls.

The comparison between mean values evidenced that PGI, PGII and PCA levels

in group 1 were situated between those in groups 2 and 3.

Conclusions: Correlation between age and PCA and PGI levels confirmed the

importance of age in onset of autoimmune gastritis. Discrepancy between PGI

and G-17 levels was evidenced in children with AITD, with a higher percentage

of hypergastrinemia compared to lower levels of PGI, allowing us to hypothe-

size that gastric autoimmunity tends to appear later and that the first manifesta-

tion may be modest hypergastrinemia. Our results indicate that children with

AITD should be evaluated for gastric autoimmunity.

Abstract no.: P09.04

A HIGH PREVALENCE OF HELICOBACTER PYLORI INFECTION AMONG

CHILDREN WITH INFLAMMATORY BOWEL DISEASE
M. Kori, R. Klein-Daniel and J. Yahav

Kaplan Medical Center, Rehovot, Israel

Background: Epidemiologic data suggests a protective effect of HP (Helicobacter

pylori) infection against disease with an autoimmune component. Preliminary

evidence in adults suggests that patients with IBD (Inflammatory Bowel Dis-

ease) are less frequently infected with HP. We aimed to examine the prevalence

of HP infection among Israeli children with IBD compared to non- IBD chil-

dren.

Methods: Rates of HP infection were compared between newly diagnosed IBD

patients and two control groups. Group A- children who underwent upper and

lower endoscopy for suspected IBD and the diagnosis was deferred. Group B –
children diagnosed with celiac disease who had a biopsy specimen taken from

the stomach. Age at diagnosis and gender were documented.

Results: Data from 334 endocopic and pathologic reports were collected. 112

patients were diagnosed with IBD, 96 with crohn’s disease, 12 with Ulcerative

Colitis and 4 with IBD-U (undefined). 78/112 (69.6%) children with IBD, mean

age 13.5 � 3.3 were HP positive. 49/82 (59.7%) children without IBD, mean

age 13.7 � 3.1 were HP positive. 94/140(67.1%) children with Celiac disease,

mean age 8 � 5.0 were HP positive. The prevalence of HP infection was excep-

tionally high in all three groups. There was no difference in the mean age of

children with and without HP infection (11.34 vs 11.14 years). The mean age

of the celiac patients was lower.

Conclusions: The prevalence of HP infection is high among children with

newly diagnosed IBD in Israel. This data is in contrast to previous studies in

adults demonstrating an inverse association between HP and IBD.
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Abstract no.: P09.05

NUTRITIONAL STATUS OF CHILDREN ADMITTED IN A DIGESTIVE

ENDOSCOPY UNIT, ASSESSED BY INTERNATIONAL GROWTH CHARTS
V. Hurduc, L. Bordei, M. Stefanescu, E. Buzoianu, F. Cora and D. Plesca

Dr. Victor Gomoiu Clinical Children0s Hospital, Carol Davila University of Medicine

and Pharmacy, Bucharest, Romania

Our country is in a phase of nutritional transition and doesn0t have updated its

growth charts.

To assess the agreement between the New World Health Organization

(WHO,2007) and the Center of Disease Control (CDC,2000) growth charts and

to evaluate the relationship between H pylori and poor nutritional status in

symptomatic children.

This was an observational study of 314 consecutive symptomatic children (213

girls, mean age 9.5 years) requiring first esophagogastroduodenoscopy in our

units during the past 3 years. All patients were evaluated for z-score of: weight/

age (WAZ), stature/age (HAZ) and body mass index/age (BMI/A) in each of the

two references. Active H pylori infection was documented by urease test and

histological examination in 144 (45.86%) of 314 symptomatic children. For sta-

tistical analysis were used: EPI INFO 3.5.3 (CDC,2000), ANTHRO PLUS

(WHO,2007), SPSS 18.0.

The patients nutritional status showed a significant Pearson correlation (>0.5),
between CDC and WHO for all the three z-score indexes used, respectively

0.962 for WAZ, 0.949 for BMI/A and 0.921 for HAZ. Z-score of BMI/A esti-

mated by WHO criteria was more efficient than CDC for the diagnosis of both

ends of the spectrum of poor nutritional status: undernutrition (wasting 44

cases/14.01%; risk to underweight 49 cases/15.6% versus underweight 84

cases/26.75%) and overnutrition, respectively 31 (9.86%) versus 28 (8.92%).

H pylori infection was associated with both ends of the spectrum of poor nutri-

tional status. The use of WHO references seems to be more efficient for the

children0s nutritional screening at the hospital admission in particular in devel-

oping countries.

Abstract no.: P09.06

UPPER, BUT NOT LOWER, RECURRENT ABDOMINAL PAIN IS

ASSOCIATED WITH CHRONIC HELICOBACTER PYLORI INFECTION IN

SIBERIAN ADOLESCENTS WITHOUT GASTRODUODENAL EROSIVE-

ULCER LESIONS
S. Tereshchenko,* N. Gorbacheva,* E. Anisimova,† V. Babushkin,† I. Novitckii,*

A. Damdinova* and P. Gamodarova*

*Medical Research Institute for Northern Problems, Russian Academy of Medical

Sciences, Krasnoyarsk, Russian Federation; †Krasnoyarsk State Medical University,

Krasnoyarsk, Russian Federation

Many worldwide studies have shown no relation between recurrent abdominal

pain (RAP) and chronic Helicobacter pylori (Hp) infection in schoolchildren; how-

ever, there are some limitations for final conclusion. First, most studies did not

make any separation for upper and low RAP; second, data regarding this rela-

tion are mostly available for regions with low Hp prevalence; third, the age

should be take into consideration as the important factor.

Aim: To investigate the relation between RAP and Hp presence according to

RAP localization and frequency in Siberian adolescent.

Methods: Of 100 adolescents with RAP complaints (aged 11-17, boys/girls

ratio – 44/56), referred to a pediatric gastroenterology center (Krasnoyarsk,

Russia), were screened by Questionnaire on Pediatric Gastrointestinal Symp-

toms Rome III Version (QPGS-RIII) and tested to Hp (Hp antigen ELISA mono-

clonal test in stool, Immundiagnostik, Germany). No adolescents had erosions

or ulcer according to upper endoscopy.

Results: Progressive positive association was detected between upper RAP fre-

quency and Hp presence (Table 1). A subgroup of adolescents with lower RAP

did not exhibit any relation between RAP frequency and Hp infection.

Conclusion: We suppose that RAP diagnostics in adolescents with high fre-

quency upper abdomen pain pattern in region with high infection prevalence

should include Hp testing. However, eradication usefulness in this subgroup of

patient requires futher investigation.

Table 1. Hp positivity percentages in adolescents with different RAP localization

and frequency

QPGS-RIII

QUESTIONS

ANSWERS

p (two-tailed

exact Fisher

test)

Never or

1 to 3 times

a month

Once a

week

Several times

a week or

every day

1 2 3

In the last 2 months,

how often did

you have pain

or an uncomfortable

feeling in the upper

abdomen above the

belly button?

34% (16/47) 46% (11/24) 59% (17/29) p1-3 = 0.036

In the last 2 months,

how often did

you have a belly

ache or pain in

the area around

or below

the belly button?

47% (35/75) 20% (2/10) 43% (6/15) No statistical

differences

(p > 0.05)

Abstract no.: P09.07

SPECTRUM OF RADIOGRAPHIC FINDINGS IN CHILDREN WITH

HELICOBACTER PYLORI INFECTION
A. Nijevitch, R. Gumerov and E. Akhmadeeva

Bashkir State Medical University, Ufa, Russian Federation

Introduction: Nowadays there is lack of information about radiographic crite-

ria of H.pylori gastrointestinal (GI) disease in dyspeptic pediatric population.

The aim: to determine the most important samples of radiographic appearance

of gastroduodenal mucosa detecting H.pylori infection in childhood.

Methods: We revealed 139 cases of antral CG and PU diagnosed using double

contrast upper gastrointestinal examinations in the archive of the Radiology

department of our hospital (2001–2011 years). All the findings were stratified

to determine any helpful radiological features of H.pylori presence. The diagno-

sis of H.pylori infection was based on upper GI endoscopy with gastric histol-

ogy. In the statistical analysis Chi-square test was used.

Results: All the patients suffered from chronic dyspepsia. Seventy seven

patients (55.4%) (mean 12.7 + 1.1 years old, 36 male) were H.pylori positive.

The rest of 62 patients (44.6%) (mean 10.3 + 1.4 years old, 39 male) were

H.pylori negative (control group).

Enlarged gastric folds in the antrum and corpus were detected in 29 patients

with H.pylori (37.66%) and in 11 control subjects (17.74%) (p = 0.008). Antral

chronic erosions (defined as “complete” by endoscopy and histology) were

found in 18(23.38%) H.pylori-positive patients vs 2(3.23%) who were H.pylori-

negative (p = 0.0009). Antral nodularity was found in H.pylori-positive children

only (9 patients, 11.69%) (p = 0.007). DU (proven by endoscopy) was diag-

nosed in 12 patients with H.pylori (15.58%) vs 1 patient from the control group

(1.61%), (p = 0.006).

Conclusion: The presence of enlarged gastric folds, chronic antral erosions,

nodularity, and duodenal ulceration, detected by radiographic examination, can

suggest H. pylori-associated origin of gastroduodenal lesions in childhood.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167 119
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CURRENT STATUS AND CLINICAL IMPACT OF PEDIATRIC ENDOSCOPY

IN KOREA
H. Sung, J. Kim, Y. Jeong and W. Chung;

The Catholic University of Korea,St. Vincent’s Hospital, Suwon, Korea

Background: In pediatrics, endoscopic examination has become a common

procedure for the evaluation of gastrointestinal presentations. However, there

are limited data on the pediatric endoscopy in Korea. We aimed to analyze the

current status and clinical impacts of endoscopic examination in children and

adolescents.

Methods: We retrospectively reviewed the medical records of outpatients who

visited pediatric department at St. Vincent hospital and St. Paul hospital, the

Catholic University of Korea. Patients under 18 years of age who underwent

endoscopy were included.

Result: In a total 724 of 330 350 patients (0.2%), endoscopic examination

(554 esophago-gastroduodenoscopys (EGDs), 170 colonoscopys) was performed

between January 2007 and December 2011. In EGD, abdominal pain was the

most frequent presentation (64.1%). The most common diagnosis was gastritis

(53.2%), followed by reflux esophagitis (17.7%). The frequency of peptic ulcer

disease was 12.8%. The episode of upper gastrointestinal bleeding was hap-

pened in 8.2% (45 / 554 patients). Twelve patients (26.7%) were duodenal

ulcer and 10 (22.2%) were gastric ulcer. In total 71 patients with peptic ulcer

disease, state of Helicobacter pylori (H. pylori) infection could be identified in 59

patients. The positive tests for H. pylori was observed in 21 patients (21/59,

35.6%). After the procedure, the rate of change in management change was

61.9%.

Conclusions: Most frequent symptom leading to pediatric endoscopic exami-

nation was abdominal pain. In pediatrics, endoscopic examination was useful

for the choice of therapeutic strategy.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167120
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Abstract no.: P10.01

SCREENING OF HELICOBACTER PYLORI INFECTION USING STOOL

ANTIGEN TEST FOR YOUNG ADULTS IN A JAPANESE POPULATION

WITH HIGH INCIDENCE OF GASTRIC CANCER
T. Shimoyama,* D. Chinda,* T. Ebina,† H. Iwamura‡ and S. Fukuda*

*Department of Gastroenterology, Hirosaki University Graduate School of Medicine,

Hirosaki, Japan; †Tsuruta Clinic, Tsuruta, Japan; ‡Tsugaru Citizen Clinic, Tsugaru,

Japan

Background and Aim: In Japan, requirement of prior endoscopy has been a

limitation to diagnose H. pylori infection in people who cannot visit medical

institutes in day time. In 2012, two local governments, locate in north Japan

with high incidence of gastric cancer, started a survey of H. pylori infection for

people younger than 40 years old.

Methods: Subjects collect stool samples by themselves using the collection

device and send them by post. H. pylori stool antigen is measured by a monoclo-

nal antibody based stool antigen test (SAT) using EIA. Infected patients undergo

endoscopy and receive measurement of serum pepsinogens. After informing the

individual risk of gastric cancer based on endoscopic findings and pepsinogens,

infected patients received eradication therapy. The results of eradication are also

examined by SAT. Cost for patients is covered by the local governments.

Results: Until March 2014, 1883 subjects received SAT and 289 were tested

positive. Positivity of SAT was 11.3%, 11.5%, 17.5% and 19.3% in patients

aged 20–25, 26–30, 31–35 and 36–40, respectively. 226 of 289 patients received

measurement of PGs and endoscopy. Positivity of serological atrophic gastritis

was 0%, 20.0%, 28.0% and 33.0% in patients aged 20–25, 26–30, 31–35 and

36–40, respectively. Eradication rate of the first and second line therapies was

62.7% and 97.5%.

Conclusion: Screening using SAT is useful to identify patients with H. pylori in

young adults. This strategy would be important for the prevention of gastric

cancer, as well as inhibition of spread of infection to children in this area.

Abstract no.: P10.02

REAL-TIME PCR FOR DIAGNOSING HELICOBACTER PYLORI AND

DETERMINING CLARITHROMYCIN SUSCEPTIBILITY IN PATIENT WITH

DYSPEPSIA
E. Demiray-G€urb€uz,* T. Becerikli,* €O. Yılmaz,* S. Sarıo�glu,† M. Soyt€urk,‡

H. Ellidokuz§ and I. S�ims�ek‡
*Dokuz Eyl€ul University, Faculty of Medicine, Department of Medical Microbiology,
_Izmir, Turkey; †Dokuz Eyl€ul University, Faculty of Medicine, Department of

Pathology, _Izmir, Turkey; ‡Dokuz Eyl€ul University, Faculty of Medicine, Department

of Gastroenterology, _Izmir, Turkey; §Dokuz Eyl€ul University, Faculty of Medicine,

Department of Biostatistics and Medical Informatics, _Izmir, Turkey

Aim: Clarithromycin resistance in H. pylori infection is a major factor leading

to treatment failure. Therefore, there is a need to assess to predict an optimal

and useful method to detect H.pylori and determine clarithromycin resistance

where the clarithromycin resistance rate is high.

Methods: Two-hundred-thirty-four patients with dyspepsia (65 M, 169 F;

mean age 43.8 � 14.0 years) admitted to Gastroenterology Outpatient Clinic at

Dokuz Eyl€ul University Hospital were examined for rapid-urease-test, histopa-

thology, culture and RT-PCR as a widely used molecular test. The diagnosis of

H. pylori infection was defined as positive for at least two positive results of

RUT-histopathology-culture. Four-hundred-sixty-eight antrum and corpus

biopsy specimens were cultured and E-test was used. Biopsy DNAs were

extracted and Real-time PCR method was performed.

Results: H. pylori positivity was found in 164(70.1%) patients; 114(69.5%) of

them were culture positive, 157(95.7%) of them were positive by real-time

PCR (sensitivity 95.7% and specificity 70%). 114 culture positive patients, 76

(66.7%) were clarithromycin-susceptible, 18 (15.8%) were -resistant and 20

(17.5%) were -susceptible and resistant by real-time PCR. A2142/2143G was

the most common mutation associated with clarithromycin resistance in our

study. Clarithromycin resistance was 28.0% and 33.3% by E-test and real-time

PCR in both antrum and corpus biopsy specimens.

Conclusion: Because of its high sensitivity and specificity, real-time PCR is a

effective tool to determine H.pylori positivity and clarithromycin susceptibility in

the region where the resistance rates are high and antimicrobial susceptibility

testing is required.

Key words: Helicobacter pylori, Real-time PCR, clarithromycin resistance

Abstract no.: P10.03

EVALUATION OF STOOL REAL-TIME PCR TO DETECT HELICOBACTER

PYLORI AND TO DETERMINE CLARITHROMYCIN SUSCEPTIBILITY IN

COMPARISON WITH BIOPSY REAL-TIME PCR IN PATIENTS WITH

DYSPEPSIA
T. Becerikli,* €O. Yılmaz,* E. Demiray-G€urb€uz,* M. Soyt€urk,† S. Sarıo�glu,‡

H. Ellidokuz§ and I. S�ims�ek†
*Dokuz Eyl€ul University, Faculty of Medicine, Department of Medical Microbiology,
_Izmir, Turkey; †Dokuz Eyl€ul University, Faculty of Medicine, Department of

Gastroenterology, _Izmir, Turkey; ‡Dokuz Eyl€ul University, Faculty of Medicine,

Department of Pathology, _Izmir, Turkey; §Dokuz Eyl€ul University, Faculty of

Medicine, Department of Biostatistics and Medical Informatics, _Izmir, Turkey

Aim: To evaluate stool real-time PCR (RT-PCR) method to detect H.pylori and

determine clarithromycin-resistance which is due to A�aG transition at 2142/

2143 positions and A�aC transversion at 2142 position in 23S rRNA gene.

Methods: A-hundred-ninety-four patients with dyspepsia (54 M,140 F;mean

age 45.3 � 13.5 years) included in this study.H.pylori positivity was defined as

positive at least two positive results of RUT, histopathology and culture.

RT-PCR method was performed to extracted DNAs (QIAGEN) of 194 stool and

388 antrum and corpus biopsy specimens.All stool specimens were also studied

with 10�1 dilutions simultaneously for good results to avoid inhibitors in feces

for RT-PCR.E-test was used to assess clarithromycin susceptibility for isolated

H.pylori strains.

Results: A-hundred-thirthy-five (69.6%) patients were H.pylori positive

according to at least two positivity.H.pylori positivity by biopsy and stool

RT-PCR were 129(95.6%) and 125(92.6%) in 135 patients.The sensitivity and

specificity of biopsy and stool RT-PCR was 95.6%, 92.6% and 69.6%, 11.9%

respectively (j = 0.690, j = 0.056).Evaluation of clarithromycin susceptibil-

ity;85(65.9%) and 108(86.4%) were clarithromycin-susceptible, 20(15.5%) and

4(3.2%) were –resistant, 24(18.6%) and 13(10.4%) were –susceptible and resis-

tant by biopsy and stool RT-PCR, respectively.Resistance to clarithromycin was

obtained 34.1%, 13.6% and 28.4% by biopsy and stool RT-PCR and E-test,

respectively.The concordance between E-test and RT-PCR was 78.7% in biopsy

and 71.6% in stool specimens.

Conclusion: Stool RT-PCR is highly sensitive and fast method for the detection

of H.pylori and determination of clarithromycin susceptibility as a non-invasive

method, although the specificity was found very low.In addition, different

results between E-test and RT-PCR may be associated with different point

mutations in the different positions/region of 23S rRNA which couldnot be

detected by RT-PCR.

Abstract no.: P10.04

DIAGNOSTIC YIELDS OF PCR USING TISSUE SAMPLE FROM RAPID

UREASE TEST KIT (CLO TEST) FOR THE DETECTION OF HELICOBACTER

PYLORI IN PEPTIC ULCER BLEEDING
Y. Jeong, H. Sung, J. Kim and W. Chung;

St. Vincent‘s Hospital, Suwon Si, Korea

Background: In patients with peptic ulcer bleeding (PUB), the prevalence rate

of Helicobacter pylori infection may be underestimated. The causes for decreased

diagnostic sensitivity of H. pylori test in PUB are still controversial. We aim to

investigate the diagnostic yield of Polymerase Chain Reaction (PCR) to the

detection of H. pylori in PUB.

Method: A consecutive series of patients who had PUB and admitted to the

hospital between 2012 and 2013 were enrolled, and a total of 170 patients were

analyzed. During the 2nd look endoscopy, two sets of gastric biopsy specimens

were taken from the greater curvature of the mid-antrum and corpus for histol-

ogy and CLO test. After interpretation of CLO test, the tissue samples from the

kit were used, and dual-priming oligonucleotide-based multiplex PCR (DPO-

PCR) was performed to the detection of H. pylori and antibiotic resistance. If the

result was H. pylori -negative, re-biopsy specimens under endoscopy was taken

after 4–8 weeks of initial examination.

Results: In PUB, the prevalence rate of H. pylori infection was 63.4% (104/

164). At initial diagnostic sensitivities of histology, CLO test, and PCR test were

70.2% (73/104), 51.9% (54/104) and 92.3% (96/104), respectively (p < 0.01).

The rate of clarithromycin resistance by using the 23S rRNA point mutation

was 22.1% (23/104).

Conclusion: For diagnosis of H. pylori infection in PUB, DPO-PCR test with tis-

sue sample from CLO test kit were the most sensitive test. Additionally, the

information of clarithromycin resistance would be helpful for selection of the

eradication regimens for H. pylori.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167 121
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STABILITY OF 13CO2 BREATH TESTS SAMPLES OVER TIME IN THE

DIAGNOSIS OF HELICOBACTER PYLORI
T. T. Perets,* E. Shporn,* D. Hamouda,* R. M. Dickman† and Y. Niv†

*Gastroenterology Laboratory – Rabin Medical Center, Petah Tikva, Israel;
†Department of Gastroenterology – Rabin Medical Center, Petah Tikva, Israel

The accuracy and repeatability of breath test in the diagnosis of Helicobacter

pylori (HP) infection is debatable. Although it has been shown that storage for

long periods does not affect the analysis results, no data are available, on the

effect of repetitive testing.

Our aim was to evaluate the repeatability of the analysis of the breath samples.

A total of 202 breath samples were collected in duplicates, before and after

administration of 75 mg urea-13C dissolved in 50 mL of orange juice and the

results were expressed as delta 13CO2 (d13CO2). The cut-off value was 3.5 parts

per thousand. Each sample was analyzed in a mass spectrometer 7 days after

collection and in intervals of 7 days for the duration of additional 3 weeks. The

precision calculation was based on the comparison of the d13CO2 obtained in

the three consecutive weeks following the first run to the d13CO2 obtained in

the first run. The samples were stored at room temperature.

In the second run, 200 out of the 202 (99%) samples were tested positive for

HP and the precision of the d13CO2 was 98.6%. In the third run, 197 out of

the 202 (97.52%) samples tested positive and the precision was 99.2%. In the

fourth and final run 196 out of the 202 (97%) samples tested positive and the

precision was 96.7%.

We conclude that short term storage of 1 month, does not affect sample stabil-

ity and the results of HP diagnosis for up to three consecutive repeats.

Abstract no.: P10.06

IDENTIFICATION OF VIABLE H. PYLORI CELLS IN FAECES BY DVC-FISH
Y. Moreno,* R. P�erez,† M. Ramirez,‡ X. Calvet‡ and M. Ferr�us†

*Instituto Universitario de Ingenier�ıa del Agua y Medio Ambiente, IIAMA. Universit�at

Polit�ecnica de Val�encia, Spain, Valencia, Spain; †Departamento de Biotecnolog�ıa,

Universit�at Polit�ecnica de Val�encia, Spain, Valencia, Spain; ‡Digestive Diseases

Service. Hospital de Sabadell. Institut Universitari Parc Taul�ı. Departament de

Medicina. Universitat Aut�onoma de Barcelona. Centro de Investigaci�on Biom�edica

en Red de Enfermedades Hep�aticas y Digestivas CIBEREHD, Instituto de Salud,

Sabadell, Spain

Helicobacter pylori detection in faecal samples is a more comfortable practice than

invasive techniques, mainly in children. Nevertheless, culture and identification

of this pathogen from stools is difficult and normally unsuccessful. Other tech-

niques, such as PCR or H. pylori Stool Antigen (HpSA) are used. However, a

positive result by these techniques does not involve pathogen viability.

Direct Viable Count combined with Fluorescent in situ Hybridization (DVC-

FISH) has been successfully applied to identify viable H. pylori cells in water

samples. The objective of this work was to assess the suitability of DVC-FISH

technique to detect viable H. pylori cells in faecal samples.

Methods: Artificially H. pylori inoculated faeces and faecal samples from

infected patients were analyzed directly and after enrichment by DVC-FISH,

qPCR with VacA primers and culture techniques. For DVC analysis, sample was

incubated in a specific broth supplemented with novobiocin prior to FISH

analysis with a specific LNA-probe. H. pylori presumptive colonies on agar were

identified by FISH and PCR.

Results: ViableH. pylori cells were detected by DVC-FISH in all samples from both

inoculated and patients faeces. qPCR yielded positive results only in inoculated

samples and without enrichment in all cases. Cultivable H. pylori was recovered

from all inoculated samples and from only one clinical sample. Results demonstrate

the presence of viableH. pylori in faecal samples from infected patients.

Conclusion: DVC-FISH technique by using LNA/DNA probes has the potential

to be used as a specific and effective method for detection of viable H. pylori in

stool samples.

Abstract no.: P10.07

THE DIAGNOSIS OF H. PYLORI IN TISSUE SECTIONS: AN

INSTITUTIONAL QUALITY ASSURANCE REVIEW
M. S. Boldt,* R. D. Pereira* and A. J. A. Barbosa*,†

*Faculdade de Medicina UFMG – Laboratory of Digestive and Neuroendocrine

Pathology, Belo Horizonte, Brazil; †Instituto Alfa de Gastroenterologia, Hospital das

Cl�ınicas, UFMG, Belo Horizonte, Brazil

Background: Several staining methods are available for H. pylori (Hp) identifi-

cation in tissue sections of chronic gastritis (CG), including the routine H&E

method. Some reports suggest that ancillary stains are not always needed to

establish the diagnosis of Hp infection and their added value when biopsies

show minimal inflammation is not clear.

Aims: We performed a retrospective study to compare the usefulness of the

H&E staining to widespread ancillary Giemsa method for the diagnosis of Hp in

tissue sections.

Methods: We reviewed tissue sections from 370 consecutive patients at Labo-

ratory of Histopathology, Alfa Institute of Gastroenterology, UFMG, Belo Hori-

zonte, Brazil. Patients were divided in 3 groups according the inflammatory

changes of the gastric mucosa, as follows: Group A, CG with patent inflamma-

tory activity (n = 123); Group B, CG with mild inflammatory activity

(n = 101), and Group C, gastric mucosa presenting normal morphology or min-

imal inflammatory changes (n = 146). All histological sections were thoroughly

evaluated by 2 examiners.

Results: The identification of Hp by Giemsa and H&E were, respectively:

Group A, 111 (90.2%) and 93 (75.6%) patients (p < 0.01); Group B, 43

(42.6%) and 29 (28.7%) patients (p < 0.05). Hp was not found in Group C.

Conclusions: The present results show that the widespread Giemsa method

should be superior to H & E staining for histological identification of Hp in CG.

The Hp can be seen easily by H&E method in majority of the patients studied;

however, a significant number of infected patients can be overlooked regardless

the degree of the inflammatory activity.

Abstract no.: P10.08

COMPARATIVE ANALYSIS OF EFFICACY OF NONINVASIVE

AMMONIUM “HELIC-TEST” AND HISTOLOGICAL METHOD IN

DIAGNOSTIC OF HELICOBACTER PYLORI INFECTION
N. V. Baryshnikova,* L. N. Belousova,† I. A. Loeva,† A. S. Kudryavtseva,*

A. V. Shehman‡ and J. S. Yakovleva‡

*St-Petersburg State Medical University n.a. I.P. Pavlov, St-Petersburg, Russian

Federation; †North-West State Medical University n.a. I.I.Mechnikov, St-Petersburg,

Russian Federation; ‡Elizavetinskaya hospital, St-Petersburg, Russian Federation

Background: A breath test with C13 urea is recommended as a one of the

main methods for diagnostic of Helicobacter pylori infection. However, this

method is not common in use in Russian gastroenterology practice. Therefore,

we can use alternative noninvasive tests to diagnose Helicobacter pylori infection.

The Aim: To make an assessment of results of “Helic-test” in comparison with

results of a histological method in diagnostic of Helicobacter pylori infection.

Materials and Methods: Of 171 patients (in 2008–2013) with dyspepsia were

surveyed. By all patients for verification of H. pylori were made noninvasive

ammonium “Helic-test” (“Association of medicine and analytics, St-Petersburg,

Russia) and histologic test with two biopsies (one – from antrum and one- from

body of stomach). The choice of a histological method as reference method was

dictated by that, using this method, J.R. Warren and B.J. Marshall described

existence of a helicoid bacterium in a mucous membrane of a stomach of

patients with active chronic gastritis. Patients during two weeks before diagnos-

tic did not take any medications, capable to change results of tests (inhibitors of

a proton pomp, antibiotics, antacids, bismuth).

Results: The analysis of results in patients surveyed showed that coincidence of

results of tests took place in 87.5% of cases. Sensitivity – 92%, specificity – 93%.

Conclusions: These results show the efficacy of breath ammonium test in

comparison to histological method. Therefore, we can recommend this test for

noninvasive diagnostic of H. pylori infection.

Abstract no.: P10.09

HELICOBACTER PYLORI IN NIGERIA
A. Seriki,* M. Fowora,† U. Breithaupt,‡ A. Otegbayo,§ C. Onyekwere,¶ O. Lesi,**

A. Akere,§ D. Ndububa,†† F. Abdulkareem,** O. Adekanle,†† E. Anomneze,‡‡‡

I. Adeleye,* E. Omonigbehin,† B. Moses,† B. Moses,† S. Muller,‡ G. Rieder,‡

R. Haas‡ and S. I. Smith†

*Department of Microbiology, University of Lagos, Lagos, Nigeria; †Nigerian Institute

of Medical Research, Lagos, Nigeria; ‡Max von Pettenkofer Institut, Munich,

Germany; §University College Hospital, Ibadan, Nigeria; ¶Lagos State University

Teaching Hospital, Lagos, Nigeria; **Lagos University Teaching Hospital, Lagos,

Nigeria; ††Obafemi Awolowo University Teaching Hospital Complex, Ile-Ife, Nigeria;
‡‡‡Health Gate Clinics, Lagos, Nigeria

Background: Helicobacter pylori is the causative agent of gastritis, ulcer and is a

risk factor in the development of gastric cancer. The study is aimed at screening

for H. pylori in Nigeria using different methods.

Methods: A total of 577 patients were screened for H. pylori by UBT, CLO, cul-

ture, histology and PCR.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167122
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Results: Out of a total of 577 patients screened from 2010 to 2013, 281

(48.7%) were UBT positive, 19 (3.3%) were not done, CLO was positive in

172 (29.8%), not done (2.1%). 119 (20.6%) were H. pylori positive from 69

patients. All isolates were confirmed H. pylori by PCR of 16S rRNA gene of

H. pylori, while 88% were glmM positive. Endoscopic findings from 69

patients showed 30 (43.5%) had normal mucosa, 24 (34.8%) erosion, 20

(29%) oedema, 8 (11.6%) ulcer while 6 (8.7%) duodenitis. Cag A was pres-

ent in 86% by PCR and 75% by western blotting. Of 354 biospies screened

for histology, no cancer, ulcer or dysplasia was seen. 30% had MALT lym-

phoma, 7.1% had atrophy, 4.2% had metaplasia, while 40.7% had activity

of inflammation of 2.

Discussion: H. pylori is still a problem in Nigeria although no gastric cancer

case was reported in our study both by histology and endoscopic findings. In

order to monitor resistance patterns culture is still paramount as there was a

low prevalence by culture. Frequent power outages still affect accurate isolation

and culture of H. pylori in Nigeria.

Support of DFG, Germany to Rainer Haas and Stella Smith.

Abstract no.: P10.10

EVALUATION OF EFFICIENCY OF HELIC AMMONIA BREATH TEST FOR

DIAGNOSTICS OF H. PYLORI INFECTION IN STOMACH IN

RHEUMATOID ARTHRITIS PATIENTS TAKING NSAIDS
M. R. Konorev, E. N. Komleva and M. E. Matveenko

Medical University, Vitebsk, Belarus

Objectives: To determine the efficiency of HELIC Ammonia Breath Test or

HELIC ABT (AMA, Russia) for diagnostics of H. pylori (Hp) in stomach in rheuma-

toid arthritis patients taking NSAIDs. Materials and methods. Blind, diagnostic,

cross-section study of 47 patients (the mean age 54.2 � 12.5 years, 7 men and

40 women) with application of Latin square (table 2 9 2) for HELIC ABT was

carried out. Examination of H. pylori infection in gastric mucosa by Giemsa was

used as comparison method. Examination of H. pylori from 5 parts of the gastric

mucosa (2 biopsy specimens from the body, one biopsy sample from the corner,

two biopsies from the antrum part of the stomach) was carried out. All patients

were treated with 7.5–15 mg of methotrexate per week, and 200–400 mg of ni-

mesulide or 7.5–15 mg of meloxicam per day. Duration of ˃ 1 year. Results of

estimation of efficiency HELIC ABT %(95% CI): sensitivity (Se) – 94 (83–100);
specificity (Sp) – 90 (79–100); prevalence (P) – 38 (30–46); test accuracy (TA) –
92 (84–100); negative predictive value (�PV) – 96 (86–100); positive predictive

value (+PV) – 85 (69–100); positive likelihood ratio (LR+) – 9.4 (3.0–27.1); nega-
tive likelihood ratio (LR�) – 0.07 (0.01–0.49). Conclusion: HELIC Ammonia

Breath Test has high clinical efficiency (Se – 94%; Sp – 90%; TA – 92%) for diag-

nostics H. pylori in stomach in rheumatoid arthritis patients receiving long-term

methotrexate and nimesulide or meloxicam.

Abstract no.: P10.11

HELICOBACTER PYLORI ANTIGEN-SPECIFIC ANTIBODIES ARE

ASSOCIATED WITH GASTRIC HISTOPATHOLOGIC CHANGES
S. Saberi,* M. Esmaili,* M. Doozbakhshan,* Y. Talebkhan,* A. Oghalaie,*

F. Ebrahimzadeh,* Z. Karimi Kurdistani,* M. Tashakoripour,* A. Abdirad,†

M. Mohagheghi,‡ M. Eshagh Hosseini§ and M. Mohammadi*

*HPGC Group, Medical Biotechnology Department, Biotechnology Research Center,

Pasteur Institute of Iran, Tehran, Iran; †Cancer Institute, Tehran University of

Medical Sciences, Tehran, Iran; ‡Cancer Research Center, Cancer Institute, Tehran

University of Medical Sciences, Tehran, Iran; §Gastroenterology Department,

Amiralam Hospital, Tehran University of Medical Sciences, Tehran, Iran

Background: Serum screening of antigen-specific antibodies can ideally be

used as a non-invasive and cost-effective method of monitoring H. pylori-medi-

ated histopathologic changes. For this purpose, we have, herein, evaluated

this hypothesis using three H. pylori recombinant proteins in association with

H. pylori infection and its clinical outcomes.

Methods: Recombinant forms of cagA (3’- and 5’-fragments), napA and

tip-alpha were expressed in E.coli pET expression systems and their identities

were assessed by gene sequencing. Serum reactivity of Hp-infected (gastric can-

cer and NUD patients) and non-infected subjects was assessed against the

recombinant proteins by western blotting.

Results: Serum antibodies against the CagA N-terminal fragment was able to

detect Hp infection (p < 0.05), but failed to segregate between GC and NUD

Hp-infected subjects (OR = 1.057, CI = 0.56–1.99, p = 0.863). On the other

hand, the CagA C-terminal-specific antibodies were associated with the inten-

sity of gastritis (OR = 3.78, CI = 1.39–10.31, p = 0.009) and atrophy

(OR = 1.97, CI = 1.80–3.53, p = 0.023). Possession of serum antibodies against

the recombinant Hp-NapA protein, increased the risk of gastric cancer by 2.6

fold (CI = 1.039–6.872, p = 0.042) in comparison with NUD subjects. Accord-

ingly, serum antibodies against the recombinant Tip Alpha protein were associ-

ated with an estimated 10 fold enhanced risk of gastric cancer (OR = 9.71,

CI = 1.51–63.32, p = 0.017), which was further prominent in cardia type GC

(OR = 12.97, CI = 1.33–126.46, p = 0.027).

Conclusion: Serum profiling of H. pylori antigen-specific antibodies in combina-

tion with other intensifying risk factors, can identify subjects at higher rates of

H. pylori-mediated gastric histopathologic changes. Well-designed validation stud-

ies are, however, required to recommend these assays for clinical applications.

Abstract no.: P10.12

A SIMULTANEOUS DUAL ANTRAL AND CORPUS RAPID UREASE TEST

INCREASES THE DIAGNOSTIC YIELD FOR HELICOBACTER PYLORI

INFECTION
V. Parihar,* B. Hall* and D. McNamara*,†

*Tallaght Hospital, Dublin, Ireland; †Trinity College Dublin, Dublin, Ireland

Introduction: Rapid Urease Tests (RUTs) provide simple and convenient

methods of detecting H.pylori infection. False negative results can occur with

gastrointestinal bleeding, atrophy and PPIs. In addition H.pylori infection rates

are falling and could also affect the accuracy of a standard antral RUT.

Aims: To compare the clinical performance of single versus dual RUT’s.

Method: Patients undergoing a routine gastroscopy aged 18–80 years were

recruited. Demographics and PPI use were recorded. Single antral and a com-

bined antral and corpus RUT tests were performed. Additional antrum and cor-

pus biopsies were histologically assessed using Giemsa staining. H. pylori

infection was defined by any positive test. The positivity rates and accuracy of

single and dual RUT’s were calculated and compared to histological data.

Results: 123 patients, 64 (52%) men, aged 51 � 14.2 years (range 0–80), 44
(36%) on PPI, were recruited. H. pylori infection was diagnosed in 36% (n = 44),

30% (n = 37) by RUT and a further 7(16%) on histology. There was a significant

difference in positivity between single and dual RUTs, 20% (n = 25) versus 30%

(n = 37), p < 0.0004, (95% CI-0.15—0.04). All positive single RUT’s were positive

on dual RUT. Dual RUT’s improved sensitivity and NPV compared to single RUT,

84% v 57% and 92% v 80% respectively. PPI use was associated with a great risk

of false negative RUT’s, 47% (9/19) v 8% (2/25); OR 6 (95%CI1.4–24.2).
Conclusions: A simultaneous dual antral and corpus RUT significantly

increases diagnostic yield and negative predictive value without increasing cost

and may become the standard practice.

Abstract no.: P10.13

PEPSINOGEN II (PGII) AND HP IGG IN HP-RELATED GASTRITIS

DIAGNOSIS – A PROSPECTIVE CONTROLLED STUDY
E. Goni,* R. Matteo,† V. Corrente,‡ A. Bertel�e,§ A. Gnocchi,§ S. Liatopoulou,§

M. Rugge,¶ C. Scarpignato* and F. Di Mario*

*Department of Clinical and Experimental Medicine, University of Parma, Parma,

Italy; †Local Healt Unit, Occupational Health and safery, Langhirano, Parma, Italy;
‡Gastroenterology and Gastrointestinal Endoscopy Unit, Parma, Italy; §Department

of Clinical and Experimental Medicine, Gastroenterology and Gastrointestinal

Endoscopy Unit, Parma, Italy; ¶Department of Pathology, University of Padova,

Padova, Italy

Background: PGII is an inflammation marker, IgG antibodies against Hp iden-

tify the bacterium presence in the stomach. The simultaneous analysis of these

two markers is able to identify gastric mucosa damage mediated by Hp infection.

Material and Methods: We consecutively enrolled 144 patients with endo-

scopical diagnosis of non atrophic gastritis Hp-related and 127 patients with

dyspepsia Hp negative. Every patient had upper GI endoscopy with biopsies and

Gastropanel. Endoscopists, patholologists and laboratorists performed exam

blindly each others.

Results: 1) PGII in non atrophic gastritis patients was 18.67 � 10.55 and it was

7.07 � 3.67 in patients with dyspepsia Hp negative (p = 0.000). IgG antibodies

against Hp in non atrophic gastritis patients were 54.65 � 21.08 and

15.64 � 10.08 in patients with dyspepsia Hp negative (p = 0.000). 2) By means of

ROC curve analysis we identifyed the best value for sensitivity and specificity of

Hp infection. It was 9.5 lg/L for PGII and 26.5 EIU for IgG antibodies against Hp.

Conclusions: PGII and IgG antibodies against Hp are able to discern gastritis

Hp-related versus gastritis Hp negative.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167 123
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Abstract no.: P10.14

AMA RAPID UREASE TEST (AMA RUT) FOR DIAGNOSIS OF

HELICOBACTER PYLORI INFECTION IN CHILDREN
N. Parolova,* E. Kornienko,* M. Dmitrienko,† P. Antonov‡ and M. Egorova‡

*St.Petersburg State Pediatric University, St.Petersburg, Russian Federation;
†AMA-Med, St.Petersburg, Russian Federation; ‡Children’s city clinical hospital № 5,

St.Petersburg, Russian Federation

Introduction: AMA RUT is widely applied for diagnosis of Helicobacter pylori

infection in Russia. This is a biochemical method that determines a high urease

activity of H. pylori bacteria in the stomach biopsies. Determination of urease

activity in biopsy is based on the color change of the indicator in the medium

alkalization with ammonia, formed by hydrolysis of urea. AMA RUT doesn’t

demand incubation, is carried out at the room temperature and the same biopsy

specimen can be examined directly after the 3-minutes period for further analy-

sis, such as culture, histology etc.

Study aim: To study the efficiency of AMA RUT for diagnosis of Helicobacter

pylori infection in children which were observed in a Children’s city clinical

hospital № 5 in period of 2012–2014 years.

Material and methods: On the basis of Children’s city clinical hospital № 5

we studied 1824 children from 7 to 17 years old with gastroduodenal diseases.

All children underwent diagnostic fibrogastroduodenoscopy with taking biopsy

from the antrum of the stomach and followed AMA RUT with taken biopsy

specimen. As a referent method for confirmation of HP status of the patient his-

tology was used.

Results: According to histology data the bacteria Helicobacter pylori was found

in 1116 patients (61%). The sensitivity and the specificity of AMA RUT was

89.3% and 92.9% respectively.

Conclusions: AMA RUT is cheap, fast, convenient and high sensitive and spe-

cific method for diagnosis of Helicobacter pylori infection in children.

Abstract no.: P10.15

UREA BREATH TEST AND SEROLOGICAL TEST HAVE EQUIVALENT

ACCURACY TO DETECT HELICOBACTER PYLORI IN PATIENTS WITH

GASTRODUODENAL ULCER BLEEDING
Y. Jo, J. Lee, J. Kim and T. Kim;

Eulji Medical Center, SEOUL, Korea, Republic of.

Backgrounds: In case of bleeding, previous medications or low bacterial load,

accuracy to Helicobacter pylori (H.pylori) tests can be decreased. This study aimed

to compare a diagnostic accuracy of the four H.pylori tests (rapid urease test

(RUT), C13-urea breath test (UBT), serology and histology) in gastroduodenal

ulcer bleeding.

Methods: From March 2008 to February 2013, we enrolled a total of 204

patients with gastroduodenal ulcer bleeding consecutively. All patients were

performed the esophagogastroduodenoscopy within 48 hours at admission, and

got at least two tests to detect H. pylori infection. Logistic regression with gener-

alized estimating equation method was used to compare sensitivity or accuracy

among tests.

Results: The mean age of the patients was 64.1 � 15.4. Comparison of sensi-

tivity and accuracy to detect H. pylori in patients with ulcer bleeding summa-

rized in table.

Test Sensitivity (%) 95%CI Accuracy (%) 95%CI

Histology 63.3 54.254 72.351 74.4 67.5068 81.2111

RUT 72.2 65.13 80.325 80.9 75.2265 86.4757

Serology 86.1 78.123 94.099 89.6 83.4725 95.6941

UBT 84.8 76.895 92.725 87.9 81.4496 94.3079

There was no difference of sensitivity or accuracy between UBT and serology

(p = 0.86). Sensitivity or accuracy of RUT and histology decreased significantly

to compare with UBT or serology. When RUT was gotten in two different sites,

its accuracy was not inferior to UBT or serology.

Conclusion: This study recommend to test UBT or serology for determining

the presence of H. pylori infection in patients with gastroduodenal ulcer bleed-

ing in even high H. pylori prevalence area. If RUT is performed, it should be

tested in two different sites.

Abstract no.: P10.16

IS THE BASAL VALUE OF UREA BREATH TEST A PREDICTIVE FACTOR

FOR ANTIBIOTIC RESISTANCE AND SUCCESSFUL HELICOBACTER

PYLORI ERADICATION?
R. Alves,* N. M. Almeida,* L. Elvas,* A. Casela,* A. Fernandes,* M. M. Donato,†

C. A. Calhau,† J. M. Rom~aozinho* and C. Sofia*

*Centro Hospitalar e Universit�ario de Coimbra, Coimbra, Portugal; †Faculdade de

Medicina da Universidade de Coimbra, Coimbra, Portugal

Background: Urea breath test (UBT) is a non-invasive method for Helicobacter

pylori (Hp) diagnosis. Its’ basal value, expressed as delta over baseline (DOB),

could have a correlation with bacterial density and eradication rate.

Objective: Evaluate if UBT pretreatment values can predict Hp eradication and

resistance to antibiotics.

Patients and Methods: One hundred and ninety-seven patients (females-

66.5%; mean age-43.9 � 14.5 years; residence in urban area-44.7%; chronic

alcohol consumption-27.9%; smokers-11.2%), who received first-line eradica-

tion treatment with amoxicillin, clarithromycin and pantoprazole for 14 days,

were included. For one hundred of them Hp resistance patterns to clarithromy-

cin, levofloxacin and metronidazole were available.

Results: Successful eradication was achieved in 72.6% of cases. Therapeutic

compliance was high (95.9%) and did not interfere with treatment success.

Males had higher Hp eradication rates (81.8% vs 67.9%; OR = 2.13; CI 95%

1.03–4.35). The other epidemiologic variables didn’t affect eradication. The fol-

lowing resistance patterns were detected: clarithromycin-22%, levofloxacin-

27% and metronidazole-30%. Pretreatment DOB values were similar for

patients with or without eradication success (41.2 � 22.2 vs 44.1 � 25;

p = 0.673), resistance or susceptibility to clarithromycin (44.8 � 27.6 vs

39.8 � 22.8; p = 0.567) and metronidazole (36.7 � 23.2 vs 42.8 � 24.1;

p = 0.266). However, DOB values were significantly higher in patients with lev-

ofloxacin-resistant Hp (48.8 � 25.6 vs 38 � 22.7; p = 0.043).

Conclusions: Pretreatment DOB values do not predict Hp eradication success

with first-line empiric triple therapy as well as clarithromycin or metronidazole

Hp resistance. However, higher initial values were observed in patients with

levofloxacin resistant Hp, and that can help us to choose first-line therapy, by

avoiding empiric use of this antibiotic.

Abstract no.: P10.17

VIDEO CAPSULE ENDOSCOPIC DIAGNOSIS OF HP INFECTION
S. Katsuki,* T. Fujita,* K. Takanashi,* E. Waga,* K. Kitaoka,* Y. Komatsu,*

H. Ohta† and Y. Sato‡

*Otaru Ekisaikai Hospital, Otaru, Japan; †Sapporo Orthopedic and Cardiovascular

Hospital, Sapporo, Japan; ‡Fourth Department of internal Medicine, Sapporo

Medical University School of Medicine, Saporo, Japan

Background: In Japan, since February 2013, Eradication for HP infection has

been covered by the National Medical Insurance. Accordingly, the National Med-

ical Insurance emphasizes on endoscopic observation before the eradication.

Aim: To clarify possibility of HP infection by using Video capsule endoscopy

(VCE).

Method: VCE we employed was PillCam SB2, Given Imaging, Yoqneam,

Israel. We have been carrying out VCE for small intestine on 711 cases until

now. Of the 711 cases, there were 69 cases who had received stool antigen test

(SAT)and blood antibody test(BAT). We selected the presence of xanthoma,

exudate, metaplasia as endoscopic findings of HP positive and fundic gland

polyp (FGP), linear erythema (LE) as HP negative. We examined each sensitiv-

ity, specificity, positive predictive value (PPV) and negative predictive value

(NPV).

Results: As a result of SAT and BAT, the number of HP positive cases was

49 and that of HP negative cases was 20. Median gastric observation time was

129.6 minutes. The sensitivity (%) of xanthoma, exudate, ulcer, metaplasia,

FGP, LE by VCE were 71.4, 69.4, 73.4, 70.0 and 65.5. The specificity were

95.4, 70.0, 90.0, 98.0 and 91.8 respectively. The PPV were 97.2, 85.0, 94.7,

93.3 and 76.5 respectively. The NPV were 57.6, 51.7, 58.1, 58.9 and 86.5

respectively.

The successively eradication rate was 95.9% (47/49).

Conclusion: We are able to diagnose presence of HP by using VCE.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167124
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Abstract no.: P10.18

COMPARISON BETWEEN THE VISUAL AND AUTOMATIC

INTERPRETATION OF HELIC ABT WITH INDICATOR TUBES
V. S. Dmitrienko,* A. I. Kireev,† N. I. Parolova,‡ M. A. Dmitrienko* and

L. N. Belousova§

*Association of Medicine and Analytics, St. Petersburg, Russian Federation;
†Technological Institute (Technical University), St. Petersburg, Russian Federation;
‡St. Petersburg State Pediatric University, St. Petersburg, Russian Federation;
§North-West State Medical University, St. Petersburg, Russian Federation

HELIC Ammonia Breath Test (HELIC ABT) indicator tubes are sensitive single-

use sensors that change color from initial (yellow or pink) to target color of

dark blue. The length of the column with the target color is proportional to

contents of ammonia in the air of the patient’s mouth cavity. Apart from the

target color green and grey colorations may occur, causing difficulties in the

results interpretation, especially in different light conditions and due to pecu-

liarities of human eye perception.

Aim: To compare visual and automatic reading and interpretation of the

HELIC ABT indicator tubes colorations and results.

Method: Measuring ammonia presence in mouth cavity before and after a

portion of unlabelled 12C urea was taken by means of conventional HELIC

ABT with indicator tubes with visual interpretation of the result and by HELIC

ABT Reader with automatic interpretation (CMOS sensor and a specialized soft-

ware prototype). 25 patients were tested (15 adults, 10 children).

Results: There was a 96% concordance between the results of the visual and

automatic interpretation, The automatic system could provide a better accuracy

(resolution up to 0.2 mm) compared to a human eye and could precisely dis-

tinct color gradations that are natural for indicator tubes.

Conclusion: Automatic reading of the HELIC ABT indicator tubes is an

approach that provides better accuracy and opens a scope of tasks to specify

various aspects of HELIC ABT method in further research work.

Abstract no.: P10.19

COMPARISON OF BIOHIT HELICOBACTER PYLORI UFT300 QUICK TEST

(LIQUID TEST) AND HELICOBACTER PYLORI QUICK TEST (GEL TEST) IN

DETECTION OF HELICOBACTER PYLORI INFECTION IN A CLINICAL

SETTING IN ST. PETERSBURG
E. Sishkova,* S. Lobach,* V. Nazarov,† B. Apechere,† M. Kuzmin-Krutetsky,†

L. I. Paloheimo‡ and K. Syrj€anen‡

*Clinical Hospital, St. Petersburg, Russian Federation; †North-Western State Medical

University (I.I. Mechnikov), St. Petersburg, Russian Federation; ‡Biohit Oyj, Helsinki,

Finland

Background: To complement its Helicobacter pylori quick test (HPQT), Biohit

Oyj (Helsinki, Finland) recently launched an ultra-fast BIOHIT Helicobacter pylori

UFT300 quick test (UFT300). Both tests are intended for rapid diagnosis of

H. pylori based on the detection of bacterial urease activity in the gastric biopsy.

Objective: To clinically validate the HPQT and UFT300 test among gastroscopy

referral patients in a high-prevalence setting for H. pylori in St. Petersburg (Rus-

sia), using biopsy-confirmed H. pylori detection, PCR and cultivation as gold

standards.

Methods: Patients (both genders, >45 years of age) for the cohort are

enrolled among the patients attending the outpatient Department of Endos-

copy at Clinical Hospital #122 (Sokolov) (St. Petersburg, Russia). All patients

are subjected to gastroscopic examination, with directed biopsies from the

antrum and corpus for the HPQT and UFT300. Final statistical analyses include

calculation of the performance indicators for the two tests using three gold

standards: (i) biopsy-confirmed H. pylori (ii) H. pylori cultivation, and (iii)

H. pylori PCR genotyping.

Results: During May 2014, 50 subjects have been examined by the two tests.

Altogether, 11(22%) and 13 (26%) subjects tested positive with HPQT and

UFT300 tests, respectively. Agreement between the two tests is almost perfect;

using Cohen’s kappa j = 0.891 (95% CI 0.740–1.000), and weighted kappa

(ICC); j = 0.944 (95% CI 0.902–0.968) (two-way random-effects model). The

concordance between HPQT and UFT300 is 48/50 (96.0%). Biopsy data are

pending at this writing.

Conclusion: HPQT and UFT300 seem to perform concordantly, capable of

detecting H. pylori infection in gastric biopsies accurately within 30 and 5 min-

utes, respectively.

Abstract no.: P10.20

ENDOSCOPIC DIAGNOSIS OF H. PYLORI INFECTION USING LASEREO

WITH A NOVEL IMAGE ENHANCEMENT
M. Kato,* S. Ono,* K. Mabe,* N. Sakamoto† and M. Asaka†

*Hokkaido University Hospital, Sapporo, Japan; †Hokkaido University, Sapporo,

Japan

Background: One of the most important endoscopic findings that suggested

H. pylori infected mucosa is diffuse redness on fundic gland area. However,

diagnosis of diffuse redness is sometimes difficult because of a lack of objectiv-

ity. The aim of this preliminary study was to evaluate the possibility of H. pylori

diagnosis using LASEREO with a novel image enhancement.

Methods: The subjects who received endoscopic examination using LASEREO

system (FUJIFILM, Tokyo, Japan) and diagnostic test of H. pylori were enrolled.

Diagnosis of H. pylori infection depends on more than two accordant results

among diagnostic tools. This novel image enhancement by combination of BLI-

bright pre-processing image and post-processing emphasizes the mucosal color,

especially the difference between the slight redness and normal mucosa. The

diagnosis of H. pylori was compared with the color of a novel image on fundic

gland area.

Results: In 29 subjects without eradication therapy, the color of a novel image

were bright redness in 94% of patients with H. pylori positive and dark gray in

all of patients with H. pylori negative. In 15 subjects after successful eradication

therapy, 3 were misdiagnosed as H. pylori positive. One subject after failed erad-

ication was correctly diagnosed.

Conclusion: Diagnosis of diffuse redness was made easier using a novel image

enhancement. It is useful to endoscopic diagnosis of H. pylori infection.

Abstract no.: P10.21

LATEX AGGLUTINATION TEST FOR DETECTION OF H. PYLORI IN

GASTRIC BIOPSIES
N. Figura,* L. Marini,† R. Macchiarelli† and E. Moretti‡

*Department of Medical and Surgical Sciences and Neurosciences, University of

Siena, Siena, Italy; †Division of Gastroenterology, AOUS, Siena, Italy, Siena, Italy;
‡Department of of Molecular and Developmental Medicine, University of Siena,

Siena, Italy

Introduction: No test for detection of H. pylori (HP) in gastric mucosa (cul-

ture, microscopic examination, histology and PCR) is 100% sensible and spe-

cific. We propose a novel technique to reveal the presence of HP in the

stomach of dyspeptic patients, the latex agglutination test (LAT).

Patients and Methods: Forty-one dyspeptic patients underwent upper endos-

copy; biopsies were taken from the antrum and fundus for culture, histology

and bacterioscopy. Latex particles were sensitized with sera obtained in rabbit

against whole HP antigens and CagA. Biopsies were dissolved in PBS with 0.1%

dithiothreitol on a slide; one drop of sensitized latex suspension was added and,

in the presence of HP antigens, agglutination was observed within 1 minute. In

HP positive cases by gold standard (GS, concordant results of culture and histol-

ogy), we determined the CagA serological status by ELISA.

Results: HP was detected in 21 patients (51.2%). LAT was positive in 20 cases

(sensibility = 95.2%) and negative in 18 of the 20 negative cases (specific-

ity = 90%). Standard serology showed serum antibodies in the two “false posi-

tive” cases; coccoid organisms were also seen in one of these samples. Serology

revealed anti-CagA serum antibodies in 12 cases out of the 21 infected patients

(57.1%). LAT was positive in 10 cases (sensibility = 83.3%) and negative in 8

out of the 9 negative by ELISA (specificity = 88.8%).

Discussion: This novel test has good sensibility and specificity. LAT may also

detect coccoid H. pylori organisms, thus performing better than GS in some cases.

Abstract no.: P10.22

THE DIAGNOSTIC ACCURACY OF HELICOBACTER PYLORI ANTIGEN

DETECTION IN DUODENAL JUICE
S. Tereshchenko,* N. Gorbacheva,* E. Anisimova† and V. Babushkin†

*Medical Research Institute for Northern Problems, Russian Academy of Medical

Sciences, Krasnoyarsk, Russian Federation; †Krasnoyarsk State Medical University,

Krasnoyarsk, Russian Federation

Helicobacter pylori (Hp) stool antigen tests are widely used to diagnose current

Hp infection as an alternative to the invasive techniques. Data regarding the

detection of Hp antigens in other sources, such as gastric or duodenal juice, are

limited.

Aim: To study the diagnostic accuracy of Hp antigen detection in duodenal

juice with comparison to Hp stool antigen test.

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167 125
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Methods: 46 adolescents aged 11–17 years with recurrent abdominal pain

referred to a pediatric gastroenterology center (Krasnoyarsk, Russia) were tested

to Hp presence in stool and duodenal juice. Duodenal secretions are collected

by continuous aspiration via nasogastric tube. Stool and duodenal juice samples

were frozen at �20°C. Hp antigen ELISA monoclonal test (Immundiagnostik,

Germany) was used. Data are shown with 95% confidence interval.

Results: Hp antigen was detected in 28% (23/46) stool samples and in 6% (5/

46) duodenal juice samples. Sensitivity Hp antigen detection in duodenal juice

with comparison to Hp stool antigen test was 22 (9–42) %, specificity – 100

(82–100) %, positive predictive value – 100%, negative predictive value – 55

(40–70) %.

Conclusion: Hp antigen detection in duodenal juice has high sensitivity but

extreme low sensitivity that may be explained by high level of antigens dilution

by liquid components.

Abstract no.: P10.23

CURRENT STATUS OF H. PYLORI ISOLATES RESISTANCE TO RIFABUTIN

AND RIFAMPIN IN IN IRAN
P. Saniee,* F. Hosseini,* F. Siavoshi* and A. Aliasgari†

*Department of Microbiology, School of Biology, University College of Sciences,

University of Tehran, Tehran, Iran; †Digestive Disease Research Institute, Tehran

University of Medical Sciences, Tehran, Iran

Introduction: Helicobacter pylori infection persists in a considerable proportion

of patients after both first-and second-line current treatments and the ideal reg-

imen to treat this infection has still to be found. Preliminary in vitro studies

have shown that H. pylori is highly susceptible to rifabutin. In this study resis-

tance to rifabutin and its structurally related antibiotic, rifampin was assessed.

Methods: One hundred H. pylori isolates from dyspeptic patients were

recruited in this study. Bacterial suspensions (MacFarland No. 2) were surface

inoculated on Brucella blood agar. Sterile blank disks were deposited on the

surface of inoculated plates and 10 lL volume of rifabutin (0.06 lg/mL) and

rifampin (4 lg/mL) was introduced into the blank disk. After 3–5 days of

microaerobic incubation the inhibition zone diameters (IZDs) were recorded.

Results: Among 100 isolates, 6 isolates exhibited IZDs <20 mm and considered

resistant to rifabutin. Resistance to rifampin was found in 13 isolates. Rifabutin

and rifampin were considerably effective on the susceptible strains which pro-

duced IZDs of 20–60 mm and 20–45 mm, respectively. Only one isolate was

resistant to both antibiotics. There was no significant difference between resis-

tance rates to rifabutin and rifampin (p value > 0.05).

Discussion: Eradication of H. pylori infection is a primary goal in the manage-

ment of H. pylori-related complications According to our finding, resistance of

H. pylori isolates to rifabutin and rifampin is low, 6% and 13%, respectively.

High efficacy of rifabutin and rifampin could make them good choices in qua-

druple and rescue therapy regimens for eradication of H. pylori in Iran.

Abstract no.: P10.24

THE INFLUENCE OF PPI CONSUMPTION ON THE RESULT OF RAPID

UREASE TEST (RUT) AND CULTURE OF HELICOBACTER PYLORI (HP)
F. Siavoshi,* M. Mamivand,* F. Malakutikhah,* P. Saniee* and H. Sharifi†

*Department of Microbiology, School of Biology, University College of Sciences,

University of Tehran, Tehran, Iran; †Digestive Disease Research Institute, Tehran

University of Medical Sciences, Tehran, Iran

Aim: To compare the results of RUT and culture of gastric biopsies for diagno-

sis of HP infection in dyspeptic patients who consumed PPI.

Methods: Two antral biopsies from 539 dyspeptic patients were taken, one for

RUT and one for culture.

Results: Among 539 biopsies, 213 (39.51%) were urease positive and 326

(60.48%) were urease negative. Among urease positive biopsies, 186 (89.32%)

were culture positive and 27 were culture negative. Among 326 urease negative

biopsies 31 (9.50%) were culture positive and 295 (90.49%) were culture nega-

tive. Table 1 shows the relationship between RUT, culture and PPI consumption.

539 biopsies

RUT 213 RUT positive (39.51%) 326 RUT negative (60.48%)

Culture 186 culture

positive

27 culture

negative

31 culture positive 295 culture

negative

No PPI

consumption

110 (59.13%) 13 (48.14%) 9 (29.03%) 66 (%25.76)

PPI consumption 76 (40.86%) 14 (51.85%) 22 (70.96%) 219 (%74.23)

Discussion: Most of biopsies that were RUT and culture positive belonged to

patients without consumption of PPI. However, among RUT negative and cul-

ture positive biopsies there were considerable numbers that were related to

patients who consumed PPI. It is concluded that PPI consumption leads to false

negative RUT result. This could mislead the diagnosis of HP infection.

Abstract no.: P10.25

THE EFFECT OF PPI CONSUMPTION ON THE DIAGNOSIS OF H. PYLORI

INFECTION BY RAPID UREASE TEST (RUT), CULTURE AND STAINED

BIOPSY SMEARS
P. Saniee, M. Mamivand, F. Siavoshi and F. Malakutikhah

Microbiology Department, School of Biology, University College of Sciences,

University of Tehran, Tehran, Iran

Aim of this study was to compare the results of RUT, culture and biopsy smears in

patients who consumed PPI with those that did not. Two gastric biopsies were

taken from 153 dyspeptic patients and their history of PPI consumption was

recorded. First biopsy was used for RUT and the results were recorded as positive

when turned pink within 2 hours and delayed positive if turned pink within

24 hours. Second biopsy was used for culture and preparation of direct smears.

Smears were Gram- stained and examined for the presence of H. pylori by light

microscope. Results are shown in table below.Among 153 patients, 67 (43.8%)

consumed PPI and 86 (56.2%) did not. The number of patients with positive results

of RUT, culture and biopsy smears and without PPI consumption (49, 59%) was

more than twice of those who consumed PPI (23, 27.7%). Of total 67 patients with

PPI consumption, 11 (16.4%) biopsies were RUT negative and culture positive

with 8/11 (27.7%) showing smear negative results. Delayed urease activity was

only detected in patients with PPI consumption (8/153, 5.2%) compared with

those without (0, 0%). It is concluded that frequent consumption of PPI in Iran

could lead to false negative results of RUT and biopsy smears probably due to inhib-

itory effect on urease activity and reduced number of bacteria in biopsy smears.

153 biopsies

RUT results in 83 smear (+) samples RUT results in 70 smear (�) samples

RUT + Delayed RUT + RUT� RUT + Delayed RUT + RUT �

Patients Culture + Culture � Culture + Culture � Culture + Culture � Culture + Culture � Culture + Culture � Culture + culture �
PPI consumption

67 (43.8%)

23 (27.7%) 2 3 0 3 1 20 (28.6%) 1 3 2 8 (11.4%) 1

No PPI consumption

86 (56.2%)

49 (59%) 1 0 0 0 1 32 (45.7%) 0 0 0 2 (2.9%) 1

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167126

Abstracts



Abstract no.: P10.26

HELICOBACTER PYLORI ERADICATION IN DUODENAL ULCER: WHAT

ERADICATION RATES? WHAT IMPACT ON ENDOSCOPIC HEALING?
M. A. Boudjella,*,† A. Tebaibia,*,† Y. Saadaoui,*,† N. Chiali,*,† M. Lahcene*,† and

N. Oumnia*,†

*Internal Medicine Department, Kouba Hospital, Kouba, Algeria; †Algerian Research

Laboratory on Helicobacter, Algiers, Algeria

Aims: To compare Helicobacter pylori eradication rates between dyspepsia and

Duodenal ulcer (DU) and to appreciate the concordance between Hp post treat-

ement eradication and DU healing.

Methods: From 2002 to 2011, 392 Hp positive patients have been enrolled in

this prospective and unicentric study (mean age: 37.3 years, men: 126, dyspep-

sia: 300, DU: 92). DU was diagnosed at upper endoscopy and was defined as

open ulcer of ≥5 mm. Patients have been treated during 7–10 days with

OAM10 triple therapy or OAC7 regimen.The Controls of the healing ulcer and

Hp eradication were performed 12 weeks after treatment. The success of anti

H. pylori treatment was attested by the negativity of 4 tests: 13C-Urea Breath

Test, Rapid Test Urease + histology and culture.

Results: In ITT, respective eradication rates in DU and dyspepsia were 69, 5%

and 61.5% (P:0.19). PP rates were 76.1% and 61.9% (p:0.21). Endoscopic DU

control was performed in 74 patients. 82.4% (47/57) among them have com-

pletely healed after Hp eradication. In the oher hand, 20% (07/17) of DU have

totally healed despite the failure of anti Hp treatment. Statistical analysis

showed a significant difference in favor of the positive effect treatment success

(p < 0.05). Thus, the concordance between Hp eradication and healing of DU

was intermediate (kappa coefficient: 0.4).

Conclusion: Our study showed a positive effect of Hp eradication on DU heal-

ing. Nevertheless, their concordance was not good. These results are in favor of

the continuation of PPI after the end of DU anti Hp treatment.

Abstract no.: P10.27

WHAT KIND OF ENDOSCOPIC FINDINGS RELATE TO H. PYLORI

INFECTION?
T. Kawai,* M. Fukuzawa,* T. Sato,* T. Gotoda,† C. Kusano† and F. Moriyasu†

*Endoscopy Center, Tokyo Medical University Hospital, Tokyo, Japan;
†Gastoroenterology and Hepatology, Tokyo Medical University Hospital, Tokyo, Japan

Background: In this study, we investigated the relationship between H. pylori

infection and endoscopic findings and diagnoses chronologically.

Subjects and Methods: The subjects were 418 patients who underwent

H. pylori serological test and endoscopy. Endoscopic diagnoses available were

red streaking (RS), regular arrangement of the collecting venules (RAC), fundic

polyps (FP), hyperplastic polyps (HP), endoscopic raised erosive gastritis (EREG),

endoscopic flat erosive gastritis (EFEG), endoscopic atrophic gastritis (EAG:

more than moderate), endoscopic erythematous/exudative gastritis (EE/EG),

endscopic congestive gastropathy (ECG), endoscopic haemorrhageic gastritis

(EHG), endoscopic rugal hyperplastic gastritis (ERHG), gastric xanthoma (GX),

and nodular gastritis (NG).

Results: Infection rates by age group were: 20 seconds 15.7% (11/70), 30 sec-

onds 28.0% (42/150), 40 seconds 34.3% (49/143), and 50 seconds 69.1% (38/

55). For people in their 20 seconds RAC was only related with H. pylori (�), EAG

was only significantly related with H. pylori (+). RS, FP and RAC were signifi-

cantly related with H. pylori (�) for people in their 30, 40, 50 seconds. On the

other hand, EE/EG, ECG, ERHG and AG were also significantly related with

H. pylori infection-positive for people in their 30, 40, 50 seconds. Moreover logis-

tic regression analysis revealed RS: 0.15 (0.042–0.542), RAC: 0.045 (0.016–0.124)
and EAG: 11.87 (4.06–34.7) were significantly related with H. pylori infection.

Conclusions: Hereafter, we should take age into consideration with reference

to the endoscopic findings of H. pylori infection.

Abstract no.: P10.28

INVASIVE METHOD FOR EXPRESS DETECTION OF GASTRAL UREALYTIC

MICROFLORA DURING THE STOMACH ENDOSCOPY
S. E. Bykov,* A. S. Bykov,† M. A. Dmitrienko* and N. V. Baryshnikova‡

*Association of Medicine and Analytics, St. Petersburg, Russian Federation;
†Technological Institute (Technical University), St. Petersburg, Russian Federation;
‡First State Medical University, St. Petersburg, Russian Federation

Introduction: Problems of biopsy material representativeness and delays in

antimicrobial treatment’s initiation, related to the procedure of the histology,

necessitate the search of new highly sensitive diagnostic methods. The proposed

diagnostic method of urealytic microflora semination in stomach doesn’t require

biopsy and its laboratory testing. Diagnostic conclusion is formed just after per-

forming stomach endoscopy. The method is based on ammonia production in

urea hydrolysis in the presence of gastric urease.

Materials and Methods: The experiment included 12 patients of the gastro-

enterological department, 9 patients suffered from histologically confirmed

infection Helicobacter pylori. Stomach walls of each patient were flushed with

50 mL 1% urea solution during the gastroscopy. Before gastroscopy and right

after it the ammonia level in the oral cavity of patients was measured within

9 minutes with each second registration of concentration values.

Results: Reliable change (p < 0.001) of empiric distribution of the ammonia

concentration in the oral cavity was found in 11 patients, which certifies the

start of urea hydrolysis in the presence of gastric urease.

Discussion: Direct exposure on urealytic microflora by urea solution in combi-

nation with NH3 concentration control in oral cavity allows obtaining diagnostic

results free from target biopsy errors.

Conclusions: The proposed invasive express-method outdoes the histological

methods taken as a golden standard in terms of sensitivity, and also possesses

lower cost and time for obtaining diagnostic results, with total time of the endo-

scopic investigation decreased.

Abstract no.: P10.29

DETERMINING SENSITIVITY AND SPECIFICITY OF MON-HP RAPID

UREASE TEST
B. Tsogt-Ochir,* S. Gidaagaya,† B. Namdag,* O. Khasag* and E. Dungubat*

*Mongolian National University of Medical Sciences, Ulaanbaatar, Mongolia;
†Intermed Hospital, Ulaanbaatar, Mongolia

Background: H. pylori infection is high in Mongolia but diagnostic tests

including histology; rapid urease test and bacteriology were far from routine

practice in our country. Here we are evaluating newly produced MON-HP

rapid urease test, developed by Innovation project, Science and Technology

Foundation.

Aim: Determining sensitivity, specificity of MON-HP rapid urease test.

Materials and Methods: Totally 67 consecutive patient underwent upper gas-

trointestinal endoscopy with 3 antral biopsies for CLOtest, histology and MON-

HP test. MON-HP urease test results were interpreted after 3 hours.

Results: Of the 67 patients undergoing rapid urease testing, 37% were male

and 63% were female, with a mean age of 35 years (range 18–62 years). Histo-

logical examination revealed H. pylori in 64.2% (N = 43) of the biopsy speci-

mens. Out of 67 cases, 42 (62.6%) were positive for CLOtest and 43 (64.2%)

were positive for MON-HP test. There were 2 false positive and 3 false negative

tests in MON-HP comparing histopathology. One of these 2 false positive results

could be accounted for by a low H. pylori density in histological examination.

The sensitivity, specificity, PPV and NPP of MON-HP were 93%, 91.7%, 95%

and 88%, respectively. Comparing to CLOtest, there was one false positive

result in MON-HP test.

Conclusion: This study shows MON-HP has good accuracy comparing histopa-

thology and commercially available CLOtest for detection of H. pylori infection

(Kappa coefficient 0.8-0.9 p < 0.001).

Abstract no.: P10.30

INHIBITORY EFFECT OF OMEPRAZOLE AND LANSOPRAZOLE ON THE

UREASE ACTIVITY OF H. PYLORI
P. Saniee,* S. Shahreza,* S. Khalili samani* and N. Nozari†

*Department of Microbiology, School of Biology, University College of Sciences,

University of Tehran, Tehran, Iran; †Digestive Disease Research Institute, Tehran

University of Medical Sciences, Tehran, Iran

Aim: Urease plays an essential role in the persistence and colonization of

H. pylori in the stomach. Detection of urease activity is an easy, rapid and pow-

erful tool for detection of H. pylori infection in endoscopy rooms. In this study

anti-urease activity of omeprazole and lansoprazole was examined.

Methods: Two H. pylori isolates were treated with different dilutions of

omeprazole and lansoprazole (256, 192, 128, 64, 32 and 16 lg/mL) in saline

for 0, 5, 10, 15, 20, 25 and 30 minutes. One hundred lL samples were taken

from each dilution and added to 50 lL of rapid urease test solution (urea and

phenol red). The time needed for color change to pink (compared to control;

without PPIs) and the concentration of PPI that inhibited color change was

recorded.
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Results: Omeprazole and lansoprazole at the concentration of 256 lg/mL

could inhibit the urease activity of H. pylori and the inhibition persisted for

more than 3 hours. Color change to pink happened at concentrations

lower than 256 lg/mL. Omeprazole showed stronger inhibitory effect than lan-

soprazole.

Discussion: Omeprazole and lansoprzole inhibited the urease activity of

H. pylori. It can be proposed that consumption of omeprazole or lansoprazole

by dyspeptic patients could lead to misinterpretation of rapid urease test in

endoscopy rooms. Accordingly, patients need to be advised to stop taking PPIs

before endoscopy in order to avoid false negative results of H. pylori urease

activity.

Abstract no.: P10.31

IS SERUM ANTIBODY TEST SUFFICIENT TO MAKE THE PRECISE

DIAGNOSIS OF HELICOBACTER PYLORI INFECTION IN UPPER

GASTROINTESTINAL BLEEDING?
K. Shinozaki, Y. Fukuda, K. Nakamichi, T. Abe and Y. Higuchi

Fukuoka Tokushukai Medical Center, Kasuga, Japan

Background: Gastroduodenal ulcer and gastric cancer are common cause of

upper gastrointestinal bleeding (UGIB). There are mostly associated with Heli-

cobacter pylori (Hp) infection. Although serum Hp antibody test is widely used in

the diagnosis of Hp infection, the frequency of false negative for serum anti-

body test in UGIB remains obscure.

Method: From January 2013 to December 2013, 70 adults with UGIB were

diagnosed as gastroduodenal ulcer or gastric cancer. They were checked with

serum Hp antibody test initially. Subsequently, feces Hp antigen test was added

in cases of negative for serum Hp antibody test. We analyzed the ratio of false

negative for serum Hp antibody test.

Result: 62 cases were at least positive for either serum antibody or feces anti-

gen. The positive results of serum antibody were obtained in 40 cases of the

gastric ulcer (n = 54), 8 cases of the duodenal ulcer (n = 10), and 3 cases of the

gastric cancer (n = 5). The feces antigen test revealed positive in 7 cases of the

gastric ulcer with negative for serum antibody (n = 14), 2 cases of the duodenal

ulcer with negative for serum antibody (n = 2), and 2 cases of the gastric cancer

with negative for serum antibody (n = 3). As a whole, false negative for serum

antibody were confirmed in 11/62 (17.7%). Among patients negative for serum

antibody, feces antigen test revealed positive in 11/19 (57.8%).

Conclusion: False negative for serum Hp antibody test in UGIB were unex-

pectedly at the high rate.

Abstract no.: P10.32

CORRELATION OF IGG IMMUNE RESPONSES TO SELECTED H. PYLORI

PROTEINS WITH DISEASE STATUS IN DIFFERENT POPULATIONS
L. Formichella

Institut f€ur medizinische Mikrobiologie, Technische Universit€at M€unchen, Munich,

Germany

H. pylori colonizes half of the world’s population, but only a minority of

infected individuals develop associated diseases. Nevertheless, it is a major

health problem because of its high worldwide prevalence and the link to ulcer,

gastric cancer and MALT-lymphoma development. To date, it is not possible to

non-invasively identify patients with progressed disease state. H. pylori virulence

factors have been associated with disease development, but direct assessment of

virulence factors up to now requires invasive methods to obtain gastric biopsies.

Our study evaluated a new prototype of diagnostic test for serological detection

of a H. pylori infection, using an improved selection of virulence factors. More-

over, we compared the performance of this prototype to the commercially

available recomLine Helicobacter, using serum samples from different cohorts

across the world (Germany, Italy, China, Mexico). In combination, the humoral

responses against these antigens correlate with the severity of disease among

H. pylori-positive subjects. In all populations the new antigen combination

showed superior test results compared to the recomLine Helicobacter. In future

this new combination of antigens could replace the commercially available rec-

omLine Helicobacter.
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Abstract no.: P11.01

PAN-EUROPEAN REGISTRY ON H. PYLORI MANAGEMENT (HP-EUREG):

FIRST-LINE TREATMENTS
A. G. McNicholl,* A. Gasbarrini,† B. Tepes,‡ F. Lerang,§ D. S. Bordin,¶ O. Shvets,**

T. Rokkas,†† L. Kupcinskas,‡‡ M. Leja,§§ M. Katicic,¶¶ J. C. Machado,***

L. Boyanova,††† K. Przytulski,‡‡‡ I. Simsek,§§§ G. M. Buzas,¶¶¶ T. Axon,****

C. Beglinger,†††† P. Bytzer,‡‡‡‡ V. Lamy,§§§§ A. Goldis,¶¶¶¶ L. G. Cappelle,*****

L. Veijola,††††† M. Caldas,* M. Ramas,* F. Megraud,‡‡‡‡‡ C. A. O’Morain,§§§§§

J. P. Gisbert* and on Behalf of the Hp-EuReg investigators and the European

Helicobacter Study Group

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †University of Sacro

Cuore, Rome, Italy; ‡AM DC Rogaska, Ljubliana, Slovenia; §Østfold Central Hospital,

Østfold, Norway; ¶Clinical Sci. Centre, Moscow, Russian Federation; **Medical

University, Kyiv, Ukraine; ††H. Henry Dunant, Athens, Greece; ‡‡University of Health

Sciences, Kaunas, Lithuania; §§University of Latvia, Riga, Latvia; ¶¶Clinical Hospital,

Zagreb, Croatia; ***IPATIMUP, Porto, Portugal; †††Medical University of Sofia, Sofia,

Bulgaria; ‡‡‡Medical C. Postgraduate Education, Warsaw, Poland; §§§Dokuz Eylul

University, Izmir, Turkey; ¶¶¶Ferencv�aros Health Centre, Budapest, Hungary;

****University of Leeds, Leeds, UK; ††††University of Hospital Basel, Basel,

Switzerland; ‡‡‡‡University of Hospital Koge, Koge, Denmark; §§§§CHU Charleroi,

Charleroi, Belgium; ¶¶¶¶CECH Timisoara, Timisoara, Romania; *****Erasmus Medisch

Centrum, Rotterdam, Netherlands; †††††Herttoniemi Hospital, Helsinki, Finland;
‡‡‡‡‡Hôpital Pellegrin, Bordeaux, France; §§§§§Trinity College Dublin, Dublin, Ireland

Introduction: Due to the diversity of regimens used as first-line treatment in

the Hp-EuReg study, a separate abstract has been created to describe the effi-

cacy of these treatments.

Aims and Methods: To evaluate the efficacy of first-line treatments pre-

scribed in the Hp-EuReg.The methodology applied was that established on Hp-

EuReg project.

Results: Up to now, 4518 na€ıve patients have been included. The most com-

monly used treatments in order of prescription were: PPI+clarithromycin+amox-

icillin (32%); PPI+amoxicillin+nitroimidazole (26%); PPI+clarithromycin+
nitroimidazole (17%); non-bismuth quadruple [concomitant (12%) and

sequential (11%)]; bismuth quadruple (2%); others (1%).

Table 1 summarizes the results. Overall, in 6.3% of treatments eradication was

not confirmed. 32% of first-line treatment failures were not retreated.

Compliance ITT (95% CI) mITT (95% CI)

PPI+C+A
7 days 97% 73% (69–77%) 76% (72–80%)
10 days 98% 76% (72–80%) 83% (80–87%)

>Esomeprazole 82% (73–91%) 87% (79–95%)
14 days 99% 84% (79–89%) 89% (85–94%)

>Esomeprazole 89% (82–96%) 90% (83–97%)
PPI+A+N
7 days 98% 76% (71–80%) 81% (77–85%)
10 days 97% 75% (71–79%) 82% (79–86%)

>Esomeprazole 83% (73–94%) 89% (80–98%)
14 days 99% 82% (75–89%) 85% (79–92%)

>Esomeprazole 85% (74–96%) 85% (74–96%)
PPI+C+N
7 days 98% 75% (70–80%) 83% (79–87%)
10 days 99% 79% (73–85%) 84% (79–89%)

>Esomeprazole 84% (72–96%) 86% (75–97%)
14 days 99% 79% (71–88%) 89% (83–95%)

>Esomeprazole 89% (79–99%) 92% (83–100%)
Bismuth quadruple

10 days 100% 91% (83–98%) 92% (85–100%)
Concomitant

10 days 93% 84% (78–90%) 87% (81–92%)
14 days 99%

>Esomeprazole 90% (87–94%) 92% (88–95%)
Sequential

10 days 96.8% 87% (84–90%) 89% (86–92%)
>Esomeprazole 90% (86–94%) 92% (88–96%)

ITT, intention-to-treat; C.I., confidence interval; PPI, proton pump inhibitor; C, clari-

thromycin; A, amoxicillin; N, nitroimidazols; mITT, modified ITT excluding those

patients in which confirmation of eradication was not performed.

Conclusion: Most H. pylori eradication treatments prescribed by gastroenterol-

ogists in Europe are suboptimal, especially due to the frequent use of the stan-

dard triple therapy. Over 90% eradication rate was only achieved with: (i)

bismuth-containing quadruple treatment; (ii) extending regimens to 14 days

and/or using combinations including esomeprazole.

Abstract no.: P11.02

META-ANALYSIS OF SEQUENTIAL VERSUS STANDARD TRIPLE

THERAPY FOR HELICOBACTER PYLORI ERADICATION: FINAL RESULTS

OF A COCHRANE SYSTEMATIC REVIEW
O. P. Nyssen,* A. G. McNicholl,† F. Megraud,‡ V. Savarino,§ G. Oderda,¶

C. Fallone,** L. Fischbach,†† F. Bazzoli‡‡ and J. P. Gisbert†

*Barts and The London School of Medicine and Dentistry, London, UK; †Hospital de

la Princesa, IP and CIBEREHD, Madrid, Spain; ‡Hôpital Pellegrin, Bordeaux, France;
§Universita di Genova, Genova, Italy; ¶Universita del Piemonte Orientale, Novara,

Italy; **McGill University Health Centre, Montreal, QC, Canada; ††University of North

Texas Health Science Center, Fort Worth, TX, USA; ‡‡Universit degli Studi di

Bologna, Bologna, Italy

Introduction: Sequential therapy (SEQ) has been suggested as a new first-line

treatment option to replace the standard triple therapy (STT), where eradication

rates have declined to unacceptable levels.

Aims and Methods: To conduct a meta-analysis of studies comparing SEQ

versus STT for H. pylori eradication.

Selection of studies: randomized controlled trials comparing SEQ (10-days) and

STT (≥7-days) for the eradication of H. pylori. Search strategy: bibliographical

searches in electronic databases, and manual search of abstracts from Con-

gresses, were conducted up to November 2013. Data synthesis: intention-to-

treat eradication rate.

Results: We included 33 randomized controlled studies with 9750patients

(4542 SEQ and 5208 STT). The overall analysis showed that SEQ was signifi-

cantly more effective than STT (84% vs 74% by intention-to-treat analysis;

OR = 2.07; 95% CI = 1.64–2.61; p < 0.001). Results were highly heterogeneous

(I2 = 77%) and 11 studies were unable to demonstrate differences between

therapies. Subgroup analyses suggested that patients with clarithromycin resis-

tance and/or taking esomeprazole-rabeprazole could benefit more from the

SEQ. However there were no differences when STT lasted 14-days. Although,

overall, mean eradication rate with SEQ was over 80%, a tendency towards

lower efficacy with this regimen was observed in more recent studies [weighted

linear regression �2% per-year in SEQ versus �0.5% per-year in STT], and in

studies performed outside Italy (OR 1.57 vs 4.09).

Conclusion: The meta-analysis demonstrated that SEQ is more effective than

STT lasting less than 14-days. Nevertheless, the apparent advantage of sequen-

tial treatment seems to be decreasing over time; therefore further and continu-

ous assessment is needed before a generalized change in all settings is

recommended for first line H. pylori treatment.

Abstract no.: P11.03

This abstract has been withdrawn.

Abstract no.: P11.04

H. PYLORI ERADICATION RATE IS INFLUENCED BY BACILLUS

COAGULANS, LACTOFERRIN AND FRUCTOOLIGOSACCHARIDES AND

NOT BY THE DOSAGE OF PROTON PUMP INHIBITORS
G. D’Angelo, F. Del Zompo, T. A. Di Rienzo, F. Mangiola, M. Campanale,

V. Ojetti, M. Candelli, M. Gabrielli, L. L. Lopetuso, F. Scaldaferri, A. Tortora,

E. Gaetani, G. B. Gasbarrini, A. Gasbarrini and F. Franceschi

Catholic University of Rome, Rome, Italy

Background: Increasing the dosage of PPI has been proposed to increase

H. pylori eradication rate. Similarly, adding some adjuvants to a standard triple

therapy, such as Lactoferrin, pre and probiotics may improve the successful of

the cure. Whether the best strategy would be increasing the dosage of PPI or

adding all those adjuvants to a standard triple therapy is not known.
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Methods: 300 age and sex-matched patients were randomized into 3 different

schemes: (i) Lansoprazole 15 mg/bid, Amoxicillin 1 g/bid, Clarithromycin

500 mg/bid for 7 days (LAC15); (ii) Lansoprazole 30 mg/bid, Amoxicillin 1 g/

bid, Clarithromycin 500 mg/bid for 7 days (LAC30); (iii) Lansoprazole 15 mg/

bid, Amoxicillin 1 g/bid, Clarithromycin 500 mg/bid for 7 days enriched with a

mix of Lactoferrin, Fructooligosaccharides and Bacillus Coagulans tid for

15 days (LAC-LFB). Eradication was confirmed by UBT. Compliance and

adverse effects were also assessed.

Results: Eradication rates were: LAC15 72%, LAC30 67% and LAC-LFB 85%.

Eradication rates were similar in LAC15 and LAC30 (p = ns), while were higher

in LAC-LFB compared to both LAC15 and LAC30LAC (p < 0.02). Interestingly,

the occurrence of side effects was significantly lower in the group of LAC-LFB.

Conclusions: Adding a mix of lactoferrin, fructooligosaccharides and Bacillus

coagulans and not increasing the dosage of PPI significantly increases the eradi-

cation rate of a standard clarithromycin based triple therapy. The concomitant

reduced occurrence of antibiotic-related side effects make LAC-LFB a good first

line regimen.

Abstract no.: P11.05

EUROPEAN REGISTRY ON H. PYLORI MANAGEMENT (HP-EUREG):

SPANISH DETAILED RESULTS (INTERIM ANALYSIS)
M. Caldas,* A. G. McNicholl,* A. P�erez Aisa,† M. Castro-Fern�andez,‡ A. Huerta,§

J. Molina-Infante,¶ L. Bujanda,** A. Lanas,†† M. Dom�ınguez Cajal,‡‡

M. Montoro,‡‡ J. Barrio,§§ L. Fern�andez Salazar,¶¶ A. J. Lucendo,***

J. M. Botargu�es,††† L. Rodrigo,‡‡‡ P. Almela,§§§ C. De la Coba,¶¶¶ I. Modolell,****

B. G�omez Rodr�ıguez,†††† M. Barenys,‡‡‡‡ J. Millastre,§§§§ J. Alcedo,¶¶¶¶

E. Medina,***** L. Ferrer,***** X. Calvet,††††† P. S�anchez-Pobre‡‡‡‡‡ and

J. P. Gisbert*

*Hospital de La Princesa, IP and CIBERehd, Madrid, Spain; †Agencia Sanitaria Costa

del Sol, Marbella, Spain; ‡Hospital Universitario de Valme and CIBERehd, Sevilla,

Spain; §Hospital Universitario Sanchinarro, Madrid, Spain; ¶Hospital San Pedro de

Alc�antara, C�aceres, Spain; **Hospital de Donostia, San Sebasti�an, Spain; ††Hospital

Cl�ınico Universitario de Zaragoza, Zaragoza, Spain; ‡‡Hospital General San Jorge,

Huesca, Spain; §§Hospital Universitario R�ıo Hortega, Valladolid, Spain; ¶¶Hospital

Cl�ınico Universitario de Valladolid, Valladolid, Spain; ***Hospital General de

Tomelloso, Ciudad Real, Spain; †††Hospital Universitari de Bellvitge, Barcelona, Spain;
‡‡‡Hospital Central de Asturias, Oviedo, Spain; §§§Hospital Universitari General de

Castell�o, Castell�on, Spain; ¶¶¶Hospital de Cabue~nes, Gij�on, Spain; ****Consorci Sanitari

de Terrassa, Barcelona, Spain; ††††Hospital Quir�on Sagrado Coraz�on, Sevilla, Spain;
‡‡‡‡Hospital de Viladecans, Barcelona, Spain; §§§§Hospital Universitario Miguel Servet,

Zaragoza, Spain; ¶¶¶¶¶Hospital de Barbastro, Huesca, Spain; *****Consorci Hospital

General Universitari de Valencia, Valencia, Spain; †††††Hospital de Sabadell and

CIBERehd, Sabadell, Spain; ‡‡‡‡‡Hospital Cl�ınico San Carlos, Madrid, Spain

Introduction: Spain has a strong regional variety of resistance and efficacy

rates in Helicobacter pylori treatment. It seems necessary to provide updated data

of daily clinical practice in order to design the best strategies to achieve better

eradication results.

Aim: To systematically register Spanish gastroenterologist0s clinical routine

management of H. pylori infected adult patients.

Methods: Observational, prospective, multicenter study, carried out in 23

Spanish hospitals as part of the 0Pan-European Registry on H. pylori manage-

ment. Clinical information is being registered by clinicians through an elec-

tronic clinical research file.

Results: 1720 patients have been included so far. 60% women Median age

was 51 � 15 years old. The most frequent diagnostic tests used were histology

and 13C-urea breath test. Treatments most frequently prescribed as first line

therapies were triple standard therapy with a PPI, amoxicillin and clarithromy-

cin (48%), and non-bismuth quadruple (concomitant) therapy (42%). Efficacy

rates obtained with standard triple therapy prescribed for 10 days with omepra-

zole (20 mg b.i.d.) and for 14 days with esomeprazole (40 mg b.i.d.) were 82%

and 90%, respectively. When non-bismuth quadruple (concomitant) therapy

was analyzed, if it was prescribed for 10 days and using omeprazole, the effi-

cacy rate obtained was 84%; if duration was extended to 14 days and using

esomeprazole, efficacy reached was 90%.

Conclusions: Data show a trend towards better results with regimens containing

esomeprazole and lasting 14 days than for omeprazole and 10 days duration, inde-

pendently of the antibiotic combination prescribed. Deeper analysis is required to

provide clear recommendation regarding the best first-line treatment in Spain.

Abstract no.: P11.06

PAN-EUROPEAN REGISTRY ON H. PYLORI MANAGEMENT (HP-EUREG):

RESCUE TREATMENTS
A. G. McNicholl,* A. Gasbarrini,† B. Tepes,‡ F. Lerang,§ D. S. Bordin,¶ O. Shvets,**

T. Rokkas,†† L. Kupcinskas,‡‡ M. Leja,§§ M. Leja,§§ M. Katicic,¶¶ J. C. Machado,***

L. Boyanova,††† K. Przytulski,‡‡‡ I. Simsek,§§§ G. M. Buzas,¶¶¶ T. Axon,****

C. Beglinger,†††† P. Bytzer,‡‡‡‡ V. Lamy,§§§§ A. Goldis,¶¶¶¶ L. G. Capelle,*****

L. Veijola,††††† M. Caldas,‡‡‡‡‡ M. Ramas,‡‡‡‡‡ F. Megraud,§§§§§

C. A. O’Morain,¶¶¶¶¶ J. P. Gisbert* and on Behalf of the Hp-EuReg investigators

and the European Helicobacter Study Group

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †University of Sacro

Cuore, Rome, Italy; ‡AM DC Rogaska, Ljubliana, Slovenia; §Central Hospital, Østfold,

Norway; ¶Clinical Science Centre, Moscow, Russian Federation; **Medical University,

Kyiv, Ukraine; ††H. Henry Dunant, Athens, Greece; ‡‡University of Health Sciences,

Kaunas, Lithuania; §§University of Latvia, Riga, Latvia; ¶¶Clinical Hospital, Zagreb,

Croatia; ***IPATIMUP, Porto, Portugal; †††Medical University of Sofia, Sofia, Bulgaria;
‡‡‡Medical C. Postgraduate Education, Warsaw, Poland; §§§Dokuz Eylul University,

Izmir, Turkey; ¶¶¶Ferencv�aros Health Centre, Budapest, Hungary; ****University of

Leeds, Leeds, UK; ††††University of Hospital, Basel, Switzerland; ‡‡‡‡University of

Hospital, Koge, Denmark; §§§§CHU, Charleroi, Belgium; ¶¶¶¶CECH, Timisoara,

Romania; *****Erasmus MC, Rotterdam, The Netherlands; †††††Hospital Herttoniemi,

Herttoniemi, Finland; ‡‡‡‡‡La Princesa Hospital, Madrid, Spain; §§§§§Bacteriologie,

Hopital Pellegrin, Bordeaux, France; ¶¶¶¶¶Trinity College Dublin, Dublin, Ireland

Introduction: Due to the diversity of regimens used as second-line treatment

in the Hp-EuReg study, a separate abstract has been created to describe the effi-

cacy of these treatments.

Aims and Methods: To evaluate the efficacy of second-line treatments pre-

scribed in the Hp-EuReg. The methodology applied was that established on Hp-

EuReg project.

Results: Up to now, 941 rescue treatments have been registered. The most

commonly used treatments (61%) were quinolone-containing triple therapies

(levofloxacin 69% and moxifloxacin 31%) and bismuth quadruple therapy

(15%). The remaining treatments were too diverse and reduced in number to

be evaluated. Overall, in 4.2% of treatments eradication was not confirmed,

and 48% of rescue treatment failures were not retreated.

Compliance ITT (95% C.I.)

PPI+A+L
10 days 99% 76% (70–82%)

>Esomeprazole 89% (78–100%)
14 days 98% 93% (84–100%)

>Esomeprazole 100% (82–100%)
PPI+A+M
14 days 99%

>Esomeprazole 86% (79–93%)
Bismuth quadruple

10 days 96% 59% (42–76%)
14 days 91% 66% (54–79%)

ITT, Intention-to-treat; C.I., confidence interval; PPI, proton pump inhibitor; A,

amoxicillin; L, levofloxacin; M, moxifloxacin.

Conclusion: Quinolone-containing triple therapies offer acceptable results as

rescue treatments in H. pylori eradication. Extending regimens to 14 days

and/or using esomeprazole as the proton pump inhibitor may increase their

efficacy.

Abstract no.: P11.07

HELICOBACTER PYLORI FIRST-LINE AND RESCUE TREATMENTS IN THE

PRESENCE OF PENICILLIN ALLERGY
J. P. Gisbert,* J. Barrio,† I. Modolell,‡ J. Molina-Infante,§ A. Perez-Aisa,¶

M. Castro-Fernandez,** L. Rodrigo,†† A. Cosme,‡‡ J. L. Gisbert,*

M. Fernandez-Bermejo,§ S. Marcos,* A. C. Mar�ın* and A. G. McNicholl*

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †Hospital Rio Hortega,

Valladolid, Spain; ‡Consorci Sanitari de Terrassa, Barcelona, Spain; §Hospital San

Pedro de Alc�antara, C�aceres, Spain; ¶Agencia Sanitaria Costa del Sol, Marbella,

Spain; **Hospital de Valme, Sevilla, Spain; ††Hospital Central de Asturias, Oviedo,

Spain; ‡‡Hospital de Donostia, San Sebasti�an, Spain

Background: In patients allergic to penicillin, the most frequently recom-

mended treatment contains a proton-pump-inhibitor (PPI), clarithromycin and
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metronidazole. However, a bismuth-containing quadruple therapy may be

preferred. Furthermore, H. pylori eradication is a challenge when a first treat-

ment fails.

Aim: To assess the efficacy and safety of H. pylori first-line treatment with a

PPI-clarithromycin-metronidazole triple therapy and a bismuth-containing qua-

druple therapy and of rescue regimens, in patients allergic to penicillin.

Methods: Design: Prospective multicenter study. Intervention: Patients allergic

to penicillin were given a first-line treatment comprising: (i) 7-day omeprazole-

clarithromycin-metronidazole; and (ii) 10-day omeprazole-bismuth-tetracycline-

metronidazole. Rescue treatments: (i) Bismuth quadruple therapy(as previously

defined); (ii) 10-day PPI-clarithromycin-levofloxacin; and (iii) 10-day PPI-clari-

thromycin-rifabutin. Outcome: Eradication was confirmed by 13C-urea-breath

test 8 weeks after therapy. Compliance/tolerance: Compliance was determined

through questioning and recovery of empty medication envelopes. Adverse

effects were evaluated by means of a questionnaire.

Results: 267 consecutive treatments were included. (i) First-line treatment:

Per-protocol and intention-to-treat eradication rates with omeprazole-clarithro-

mycin-metronidazole were 59% (62/105; 95% CI = 49–62%) and 57% (64/

112; 95% CI = 47–67%). Respective figures for PPI-bismuth-tetracycline-metro-

nidazole were 75% (37/49; 95% CI = 62–89%) and 74% (37/50; 95%

CI = (61–87%) (p < 0.05). Compliance with treatment was 94% and 98%,

respectively. Adverse events were reported in 14% with both regimens (all

mild). (ii) Second-line treatment: Intention-to-treat eradication rate with omep-

razole-clarithromycin-levofloxacin was 64% both after triple and quadruple

failure, compliance was 88–100%, with 23–29% adverse effects(all mild). (iii)

Third/fourth-line treatment: Intention-to-treat eradication rate with PPI-clari-

thromycin-rifabutin was 22%.

Conclusion: In allergic to penicillin H. pylori infected patients, a first-line treat-

ment with a bismuth-containing quadruple therapy (PPI-bismuth-tetracycline-

metronidazole) seems to be a better option than the triple PPI-clarithromycin-

metronidazole regimen. A levofloxacin-based regimen (together with a PPI and

clarithromycin) represents a second-line rescue option in the presence of peni-

cillin allergy.

Abstract no.: P11.08

THE IMPACTION OF HELICOBACTER PYLORI INFECTION, ANXIETY AND

DEPRESSION IN PATIENTS WITH SUBGROUP OF FUNCTIONAL

DYSPEPSIA IN THAILAND
K. Piriyapong,* V. Mahachai†,‡ and R. Vilaichone§,‡

*Department of Medicine, Thammasat University Hospital, Bangkok, Thailand;
†GI and Liver Center, Bangkok Medical Center, Bangkok, Thailand; ‡National Gastric

Cancer and Helicobacter pylori Research Center, Bangkok, Thailand; §GI Unit,

Department of Medicine, Thammasat University Hospital, Bangkok, Thailand

Background: Functional dyspepsia (FD) is one of the most common gastroin-

testinal diseases worldwide. H. pylori infection and psychosocial stressors

frequently precede and exacerbate symptoms of FD. This study aimed to inves-

tigate prevalence and impaction of H. pylori infection, anxiety and depression in

subgroup of FD in Thailand.

Methods: This cross-sectional study performed in tertiary care center of

Thailand during February 2013-January 2014. FD patients were assigned to

complete anxiety and depression questionnaires. H. pylori infection was detected

by CLO-test, culture or histopathology. FD patients were diagnosed by Rome III

criteria and categorized as epigastric pain syndrome (EPS) and postprandial

distress syndrome (PDS). The anxiety and depression scores were analyzed by

appropriate statistical analysis.

Results: 300 FD patients (174 female, 126 male with mean age of

54.8 � 15.1 years) were enrolled. There were 108 EPS and 192 PDS patients.

23.3% of FD patients were infected with H. pylori. Anxiety and depression

demonstrated in 23% and 7.3% of FD patients. H. pylori infection, anxiety and

depression were significantly higher in PDS than EPS patients (27.1% vs

16.7%; p-value = 0.04; OR = 1.86, 95% CI = 1.01–3.53; p-value = 29.7% vs

11.1%; p-value = 0.0002; OR = 3.4, 95% CI = 1.7–7.1, 10.4% vs 1.9%;

p-value = 0.006; OR = 6.2, 95% CI = 1.4–38.9 respectively).

Conclusions: H. pylori infection, anxiety and depression disorders were com-

monly found and might be important factors for developing FD especially PDS

subgroup in Thailand. The management concern to these factors could be key

success for treatment of Thai FD patients.

Abstract no.: P11.09

SEQUENTIAL VERSUS PROLONGED TRIPLE THERAPY META-ANALYSES

MAY BE INFLUENCED BY “GEOGRAPHICAL WEIGHTING”
G. Losurdo, F. Giorgio, R. Monno, A. Di Leo and E. Ierardi

University of Bari, Bari, Italy

Background: Sequential therapy is a first line regimen obtaining satisfactory

H. pylori eradication. Triple therapy prolongation improves success rate even if

recent meta-analyses showed fitting results only for 14-day regimen. Studies

from Africa and North America were unavailable.

Aim: To perform a meta-analysis comparing sequential versus prolonged 10/

14-day triple therapy with regard to “geographic weighting” by considering sub-

groups analysis according to metronidazole low and high resistance areas (HRa:

Asia/South America/Africa vs LRa: Europe/North America).

Methods: Based on PRISMA recommendations, we considered all first-line

clinical studies from 2003 to April 2014. Randomized clinical trials (RCTs) were

included by a research in PubMed, MEDLINE, ScienceDirect, EMBASE. Jadad

scale evaluated methodological quality of RCTs. Data on eradication rate were

expressed as ITT. Relative risks (RR), pooled RR and 95% confidence intervals

were calculated by Mantel-Haenszel. Data were entered into the RevMan 5.2

software (Nordic Cochrane Centre) using a random-effects model.

Comparison

RR: Relative

Risk

Confidence

Interval 95%

Difference in

eradication rate

Number of

enrolled patients

Sequential vs

10-day triple

in LR areas

1.17 1.11–.23 12.1% 545 vs 556

Sequential vs

10-day triple

in HR areas

1.14 0.97–1.33 7.3% 605 vs 621

Sequential vs

14-day triple

in HR areas

1.04 0.95–1.13 0.7% 1256 vs 1252

Results: Databases identified 192 studies; 17 met inclusion criteria (5 new

studies: 4 HRa and 1 LRa enclosed also Africa and North America: 749/4720

total patients). A comparison between sequential and 10-day triple therapy was

available from both HRa and LRa, whilst sequential against 14-day triple data

were coming only from HRa. Results are summarized in the table.

Conclusions: “Geographic weighting” could be the main factor affecting the

lack of differences between sequential and 14-day triple therapy outcome.

Abstract no.: P11.10

HELICOBACTER PYLORI ERADICATION RATES WITH 10-DAY NON-

BISMUTH QUADRUPLE THERAPY AND 10-DAY SEQUENTIAL THERAPY

IN KOREA
S. Y. Kim, J. Lee, S. Y. Chung, S. W. Jung, J. J. Park, H. J. Chun and S. W. Lee

Korea University, Seoul, Korea

Background: Since the efficacy of the standard triple therapies for Helicobacter

pylori (H. pylori) eradication has decreased, novel antibiotic regimens have been

introduced. The aim of this study was to compare the efficacy of non-bismuth

quadruple therapy with sequential therapy for the first-line H. pylori eradication

in Korea.

Methods: One hundred and thirty-seven with proven H. pylori infection were

randomly assigned to one of 2 regimens: amoxicillin 1000 mg with clarithromy-

cin 500 mg, metronidazole 500 mg, and pantoprazole 40 mg twice daily for

10 days (non-bismuth quadruple therapy) or amoxicillin 1000 mg with pantop-

razole 40 mg twice daily for 5 days followed by clarithromycin 500 mg with

metronidazole 500 mg, and pantoprazole 40 mg twice daily for 5 days (sequen-

tial therapy). The success of H. pylori eradication was evaluated 4–5 weeks after

completing treatment.

Results: Eradication rates were 93.4% in the concomitant therapy and 85% in

the sequential therapy (per protocol), but the difference was not statistically sig-

nificant (p = 0.154). Compliances were 97.2% in non-bismuth quadruple ther-

apy and 97.1% in sequential therapy. Adverse events were generally mild in

both groups.

Conclusions: Non-bismuth quadruple therapy led to a non-statistically advan-

tage over sequential therapy, Two regimens are well tolerated and could be

considered as the first-line empirical therapy for H. pylori in Korea.
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NON-BISMUTH QUADRUPLE CONCOMITANT THERAPIES IN THE

ERADICATION OF HELICOBACTER PYLORI: STANDARD VERSUS

OPTIMIZED (14 DAYS, HIGH-DOSE PPI) REGIMENS IN CLINICAL

PRACTICE
A. G. McNicholl,* J. Molina-Infante,† F. Bermejo,‡ Y. Harb,§ I. Modolell,¶

R. Anton,** J. Alcedo,§ A. Perez-Aisa,†† M. Barenys,‡‡ J. Barrio,§§ A. Huerta,¶¶

J. Ortu~no,*** M. Fernandez-Bermejo,† L. Rodrigo,††† N. Fernandez-Moreno,†

A. Tom�as,‡‡‡ L. Pozzati,§§§ M. Herranz,¶¶¶ P. Almela,**** P. Canelles,††††

A. B. Vega,‡‡ A. Cosme,‡‡‡‡ V. Andreu,‡‡ L. Ferrer-Barcelo,††††

J. M. Huguet-Malaves,†††† A. Algaba,‡ A. C. Mar�ın* and J. P. Gisbert*

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †Hospital San Pedro de

Alcantara, C�aceres, Spain; ‡Hospital de Fuenlabrada, Madrid, Spain; §Hospital de

Barbastro, Huesca, Spain; ¶Consorci Sanitari de Terrassa, Barcelona, Spain;

**Hospital Cl�ınico de Valencia, Valencia, Spain; ††Agencia Sanitaria Costa del Sol,

Marbella, Spain; ‡‡Hospital de Viladecans, Barcelona, Spain; §§Hospital R�ıo Hortega,

Valladolid, Spain; ¶¶Hospital de la San Chinarro, Madrid, Spain; ***Hospital La Fe,

Valencia, Spain; †††Hospital Central de Asturias, Oviedo, Spain; ‡‡‡Hospital Sant

Camil, Barcelona, Spain; §§§Hospital de M�erida, Badajoz, Spain; ¶¶¶Hospital N. Sra.

Sonsoles, �Avila, Spain; ****Hospital de Castell�on, Castell�on, Spain; ††††Hospital

General de Valencia, Valencia, Spain; ‡‡‡‡Hospital de Donostia, San Sebasti�an, Spain

Introduction: Non-bismuth quadruple “concomitant” regimen is increasingly

used as first-line H. pylori eradication treatment.

Aims: To evaluate the efficacy and tolerability of the standard and optimized

non-bismuth “concomitant” regimens.

Methods: Design: Prospective multicenter study. Patients: Consecutive

H. pylori-infected patients. Treatment: In a first phase, patients received a

standard concomitant therapy (CONC10): omeprazole 20 mg, amoxicillin 1 g,

clarithromycin 500 mg and metronidazole 500 mg for 10 days b.i.d. In a second

phase, patients received the same regimen but with esomeprazole 40 mg b.i.d.

and lasting 14 days (CONC14+). Outcome: Eradication confirmed with 13C-

urea breath test 4–8 weeks after therapy. Compliance/tolerance: Compliance

and adverse events were determined through questioning and recovery of

empty medication envelopes.

Results: 827 consecutive patients were included (mean age 48 years, 46%

males, 21% peptic ulcer): 356 in CONC10 and 471 in CONC14+. Compliance

with treatment was 94% and 95% respectively (non-statistically significant dif-

ferences). Per-protocol eradication rates with CONC10 and CONC14+ were

86% (95% CI = 83–91%) and 93% (91–96%) (p < 0.01). Respective intention-

to-treat cure rates were 86% (83–90%) and 91% (90–92%) (p < 0.01). Adverse

effects (mostly mild) were reported in 32% of patients in CONC10 and in 44%

in CONC14+ (p < 0.05), the most common being metallic taste, diarrhoea, nau-

sea and abdominal pain.

Conclusion: An optimized (fourteen-day and high-dose esomeprazole) non-

bismuth quadruple “concomitant” regimen for the eradication of H. pylori is

more effective than the standard one, and achieves over 90% cure rate.

Although the incidence of adverse events is higher with the optimized treat-

ment, these are mostly mild, and do not negatively impact the compliance.

Abstract no.: P11.12

FOURTH-LINE RESCUE THERAPY WITH RIFABUTIN IN PATIENTS WITH

THREE H. PYLORI ERADICATION FAILURES
J. P. Gisbert,* M. Castro-Fernandez,† A. Perez-Aisa,‡ A. Cosme,§

J. Molina-Infante,¶ L. Rodrigo,** I. Modolell,†† J. Cabriada,‡‡ J. L. Gisbert,*

E. Lamas,† S. Marcos* and X. Calvet§§

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †Hospital de Valme,

Sevilla, Spain; ‡Agencia Sanitaria Costa del Sol, Malaga, Spain; §Hospital de

Donostia, San Sebastian, Spain; ¶Hospital San Pedro de Alc�antara, C�aceres, Spain;

**Hospital Central de Asturias, Oviedo, Spain; ††Consorci Hospitalari de Terrassa,

Barcelona, Spain; ‡‡Hospital de Galdakao, Vizcaya, Spain; §§Hospital de Sabadell,

Barcelona, Spain

Background: In some cases, H. pylori infection persists even after 3 eradication

treatments.

Aim: To evaluate the efficacy of an empirical forth-line rescue regimen with

rifabutin in patients with 3 eradication failures, extending the experience of an

ongoing multicenter study.

Methods: Design: Multicenter, prospective study. Patients: In whom the

following 3 eradication treatments had consecutively failed:1st treatment:

PPI+clarithromycin+amoxicillin; 2nd treatment:quadruple therapy(PPI+bis-
muth+tetracycline+metronidazole); 3rd treatment: PPI+amoxicillin+levofloxacin.
Intervention: In patients failing these 3 regimens, a 4th regimen with rifabutin

(150 mg b.i.d.), amoxicillin (1 g b.i.d.) and a PPI (standard dose b.i.d.) was pre-

scribed for 10 days. Outcome: Eradication by 13C-urea breath test 4–8 weeks

after therapy. Compliance and tolerance: Compliance was determined through

questioning and recovery of empty medication envelopes. Incidence of adverse

effects was evaluated by means of a questionnaire.

Results: 179 patients (mean age 50 years, 39% males, 22% peptic ulcer/78%

functional or non-investigated dyspepsia) were included. Compliance: 11

patients did not take correctly the medication (in 10 cases due to adverse

effects). Per-protocol and intention-to-treat eradication rates were 54.4% (95%

CI = 47–62%) and 53.6% (46–61%). Adverse effects were reported in 56

(31%) patients, the most frequent being: nausea/vomiting, asthenia/anorexia,

abdominal pain, diarrhea, fever, metallic taste, myalgia, hypertransaminasemia,

leucopoenia (<1500 neutrophils, 5 cases), thrombopoenia (<150 000 platelets, 3

cases), headache, and aphthous stomatitis. Adverse effects were severe in two

patients (vomiting). Myelotoxicity resolved spontaneously in all cases after

finalizing the treatment.

Conclusion: Even after 3 previous H. pylori eradication failures, an empirical

fourth-line rescue treatment with rifabutin may be effective in approximately

50% of the cases. Therefore, rifabutin-based rescue therapy constitutes a valid

strategy after multiple previous eradication failures with key antibiotics such as

amoxicillin, clarithromycin, metronidazole, tetracycline, and levofloxacin.

Abstract no.: P11.13

OPTIMIZED EMPIRIC TRIPLE AND CONCOMITANT THERAPY FOR

HELICOBACTER PYLORI ERADICATION IN CLINICAL PRACTICE: THE

OPTRICON STUDY
J. Molina-Infante,* A. J. Lucendo,† T. Angueira,† M. Rodriguez-Tellez,‡ A. Balboa,§

A. Perez-Aisa,¶ F. Mearin,§ E. Martin-Noguerol,** J. Barrio,†† A. Huerta,‡‡

B. J. Gomez-Rodriguez,§§ J. M. Botargues-Bote,¶¶ J. Gomez-Camarero,***

I. Modolell,††† I. Ari~no,‡‡‡ M. Herranz-Bachiller,§§§ A. Lima,¶¶¶ M. Tejero-Bustos,‡‡

J. Perez-Lasala,‡‡ N. Ma~nas-Gallardo,‡‡ J. Millastre,**** M. Gracia,****

F. J. Rancel-Medina,** A. Lanas‡‡‡ and J. P. Gisbert††††

*Hospital San Pedro de Alcantara, Caceres, Spain; †Hospital Tomelloso, Ciudad Real,

Spain; ‡Hospital Virgen Macarena, Sevilla, Spain; §Clinica Teknon, Barcelona, Spain;
¶Agencia Sanitaria Costa del Sol, Marbella, Malaga, Spain; **Hospital Virgen del

Puerto, Plasencia, Caceres, Spain; ††Hospital Rio Hortega, Valladolid, Spain; ‡‡HM

Sanchinarro, Madrid, Spain; §§Hospital Sagrado Corazon, Sevilla, Spain; ¶¶Hospital

Bellvitge, Barcelona, Spain; ***Hospital Gregorio Mara~non, Madrid, Spain;
†††Consorci Sanitari, Terrassa, Spain; ‡‡‡HCU Lozano Blesa, Zaragoza, Spain;
§§§Hospital Nta Sra de Sonsoles, Avila, Spain; ¶¶¶Hospiten Estepona, Estepona,

M�alaga, Spain; ****Hospital Miguel Servet, Zaragoza, Spain; ††††Hospital

Universitario La Princesa, Madrid, Spain

Background and Aim: Empiric triple therapy for H. pylori infection should be

abandoned when clarithromycin resistance rate is >15–20%. Whether a switch

to a non-bismuth quadruple concomitant therapy can improve eradication rates

in clinical practice is unknown. We aimed to compare the effectiveness and

safety of two optimized triple (OPT-TRI) and concomitant (OPT-CON) therapies.

Methods: Prospective multicenter study in 16 Spanish centers, which pre-

scribed triple therapy in clinical practice. In a first 3-month phase, patients

received an OPT-TRI therapy, defined by esomeprazole (40 mg bid), amoxicillin

(1 g bid) and clarithromycin (500 mg bid) for 14 days. Over the second

3-month phase, patients received an OPT-CON treatment, which consisted of

an OPT-TRI therapy plus metronidazole (500 mg bid).

Results: 658 consecutive patients were included (360 OPT-TRI, 298 OPT-

CON). An OPT-CON therapy achieved significantly higher eradication rates in

the per protocol (83% [79–88%] and 93.7% [89–96%] [p = 0.003]) and inten-

tion-to-treat analysis (82.6% [95% CI = 79–87%) and 91.2% [88–96%],

p = 0.008). Adverse events, mostly mild, were significantly more common with

an OPT-CON therapy (42% vs 61%, p < 0.001), but compliance with therapy

was similar between groups (92% vs 91.8, p 0.78. The rate of unacceptably low

(<80%) (OPT-TRI 41% vs OPT-CON 14%) and good (>90%) cure rates (OPT-

TRI 35% vs OPT-CON 65%) differed among participating centers.

Conclusion: An empiric OPT-CON therapy achieved significantly higher cure

rates (>90%) compared to an OPT-TRI therapy. Addition of metronidazole to

an OPT-TRI therapy increased eradication rates by 10%, resulting in a higher

rate of adverse events but without impairing compliance with therapy.
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Abstract no.: P11.14

SECOND-LINE RESCUE THERAPY WITH LEVOFLOXACIN AFTER FAILURE

OF TREATMENT TO ERADICATE HELICOBACTER PYLORI INFECTION:

TIME TRENDS IN A SPANISH MULTICENTER STUDY OF 1400 PATIENTS
J. P. Gisbert,* A. Perez-Aisa,† F. Bermejo,‡ M. Castro-Fernandez,§ P. Almela,¶

J. Barrio,** A. Cosme,†† I. Modolell,‡‡ F. Bory,§§ M. Fernandez-Bermejo,¶¶

L. Rodrigo,*** J. Ortu~no,††† P. Sanchez-Pobre,‡‡‡ S. Khorrami,§§§ A. Franco,‡‡‡

A. Tomas,¶¶¶ I. Guerra,‡ E. Lamas,§ J. Ponce††† and X. Calvet****

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †Agencia Sanitaria Costa

del Sol, Malaga, Spain; ‡Hospital de Fuenlabrada, Madrid, Spain; §Hospital de

Valme, Sevilla, Spain; §Hospital General de Castellon, Castell�on, Spain; **Hospital

Rio Hortega, Valladolid, Spain; ††Hospital de Donostia, San Sebasti�an, Spain;
‡‡Consorci Sanitari de Terrassa, Barcelona, Spain; §§Hospital del Mar, Barcelona,

Spain; ¶¶Hospital San Pedro de Alcantara, C�aceres, Spain; ***Hospital Central de

Asturias, Oviedo, Spain; †††Hospital La Fe, Valencia, Spain; ‡‡‡Hospital Cl�ınico San

Carlos, Madrid, Spain; §§§Hospital Son Espases, Mallorca, Spain; ¶¶¶Hospital Sant

Camil, Barcelona, Spain; ****Hospital de Sabadell and CIBEREHD, Barcelona, Spain

Background: Second-line bismuth-containing quadruple therapy is complex

and frequently induces adverse effects. A triple rescue regimen containing levo-

floxacin is a potential alternative; however, resistance to quinolones is rapidly

increasing.

Aim: To evaluate the efficacy and tolerability of a second-line triple regimen

containing levofloxacin in patients whose H. pylori eradication treatment failed

and to assess whether the efficacy of the regimen decreases with time.

Methods: Design: Prospective multicenter study. Patients: In whom PPI+clari-
thromycin+amoxicillin had failed. Intervention: Levofloxacin (500 mg

b.i.d.)+amoxicillin (1 g b.i.d.)+PPI (standard dose b.i.d.) for 10 days. Outcome:

Eradication confirmed by 13C-urea-breath test. Compliance&tolerance: Com-

pliance was determined through questioning and recovery of empty medica-

tion envelopes. Incidence of adverse effects was evaluated by means of a

questionnaire.

Results: 1400 consecutive patients were included (mean age 49 years, 49%

males, 28% peptic ulcer/72% dyspepsia). 96% took all medications correctly.

Per-protocol and intention-to-treat eradication rates were 74.6% (95%

CI = 72–77%) and 73.4% (71–76%). Efficacy (intention-to-treat) was 76% in

the year 2006, 68% in 2007, 70% in 2008, 76% in 2009, 73% in 2010, 71% in

2011, 75% in 2012, and 76% in 2013. In the multivariate analysis, none of the

studied variables (including year of treatment) were associated with eradication

success. Adverse effects were reported in 19% of patients, most commonly nau-

sea, metallic taste, myalgia, abdominal pain, diarrhea and aphthous stomatitis.

In 9 cases, the adverse effects were severe (nausea, metallic taste and myalgia),

but none was serious.

Conclusion: Ten-day levofloxacin-containing therapy is an encouraging sec-

ond-line strategy, providing a safe and simple alternative to quadruple therapy

in patients whose previous standard triple therapy has failed. The efficacy of

this regimen remains stable with time.

Abstract no.: P11.15

SYSTEMIC REVIEW AND META-ANALYSIS: IS A REGIMEN CONTAINING

TETRACYCLINE AND AMOXICILLIN SUITABLE FOR HELICOBACTER

PYLORI INFECTION?
Z. Lv, Y. Xie, F. Wang, H. Zheng, B. Wang, X. Zhou and N. Lu

Department of Gastroenterology, The First Affiliated Hospital of Nanchang

University, Nanchang, China

Objective: To conduct a systematic review and meta-analysis of clinical trials

with treatment in one study arm including both tetracycline and amoxicillin for

eradication of Helicobacter pylori.

Methods: Pubmed, Embase, Cochrane Central Register of Controlled Trials,

Science Citation Index,China National Knowledge Infrastructure, Wanfang, and

Chinese Biomedical Literature databases and abstract books of major European,

American, and Asian gastroenterological meetings were searched. All clinical

trials that examined the efficacy of Helicobacter pylori eradication therapies and

included both tetracycline and amoxicillin in one study arm were selected for

this systematic review and meta-analysis. Statistical analysis was performed

with Comprehensive Meta-Analysis Software (Version 2).

Results: Thirty-three studies met the inclusion criteria. The pooled odds ratio

(OR) was 0.90 (95% confidence interval: 0.42, 1.78) for quadruple therapy

with amoxicillin and tetracycline versus other quadruple regimens, and total

eradication rates were 78.1% by intention-to-treat (ITT) and 84.5% by per-pro-

tocol (PP) analyses in the experimental groups. The pooled eradication rates of

14-day quadruple regimens with a combination of amoxicillin and tetracycline

were 82.3% by ITT and 89.0% by PP, and those of 10-day regimens were

84.6% by ITT and 93.7% by PP. ORs by ITT were 1.21 (95% CI: 0.64, 2.28) for

triple regimens with amoxicillin and tetracycline versus other regimens and

1.81 (95% CI: 1.37, 2.41) for sequential treatment with amoxicillin and tetracy-

cline versus other regimens, respectively.

Conclusions: Ten- or 14-day quadruple regimens with amoxicillin and tetracy-

cline can achieve acceptable or good eradication rates and are suitable for the

treatment of Helicobacter pylori infection.

Abstract no.: P11.16

THE EFFICACY AND SAFETY OF PROBIOTICS AS ADJUVANT AGENT

FOR HELICOBACTER PYLORI INFECTION: AN META-ANALYSIS
Z. Lv, Y. Xie, B. Wang, H. Zheng and X. Zhou

Department of Gastroenterology, The First Affiliated Hospital of Nanchang

University, Nanchang, China

Aim: To determine whether probiotics could help to improve the eradication

rates and reduce side effects, and to investigate the appropriate time, and dura-

tion to add the probiotics during anti-H. pylori treatment.

Methods: By searching Pubmed, Embase, the Cochrane Central Register of

Controlled Trials, and the Science Citation Index, we selected for meta analysis

all the randomized control trials (RCTs) comparing probiotics as an adjuvant

agent of standard triple regimes with placebo or no treatment during anti-

H. pylori. Statistical analysis was performed with the Comprehensive Meta

Analysis Software (Version 2). Subgroup analyses were also carried out.

Results: Twenty-one RCTs involving a total of 3814 participants met the inclu-

sion criteria. The pooled eradication rates of the probiotic group were 80.3%

(1709/2128) by intention-to-treat (ITT) and 83.8% (1709/2039) by pro-protocol

(PP), the pooled relative risk (RR) by ITT for probiotics supplementation versus

without probiotics was 1.12 [95% confidence interval (CI): 1.06, 1.19]. There

was also a reduced risk of overall H. pylori therapy-related adverse effects

(RR = 0.60, 95% CI: 0.39, 0.92).

The subgroup analyses showed that the supplement before or after regimens all

improved eradication rates for H. pylori infection. The more than 2 weeks dura-

tion of probiotic treatment made significant difference in efficacy.

Conclusions: Supplementation with probiotics for H. pylori eradication may be

effective in increasing eradication rates and decreasing side effects. In addition,

probiotics appear to have better effects on eradication rates in timing of before

or after regimens, more than 2 weeks duration of probiotics administered

appear to better eradication effectiveness.

Abstract no.: P11.17

COMPARISON OF THE EFFICACY OF 10 DAY-TRIPLE THERAPY-BASED,

BISMUTH-CONTAINING QUADRUPLE THERAPY WITH SEQUENTIAL

THERAPY AND CONCOMITANT THERAPY OF HELICOBACTER PYLORI
B. S. Moon

Yongin Severance Hospital, Yonsei University, Seoul, Korea

Background/Aim: In recent studies of the first-line therapy, the eradication

rate of sequential therapy is decreasing and as another option for Helicobacter

pylori (HP) eradication, concomitant therapy and triple therapy-based, bismuth-

containing quadruple therapy(TBQ) is tried. The aim of this study was to com-

pare the efficacy of 10-day TBQ therapy with sequential therapy and concomi-

tant nonbithmuth-based quadruple therapy for HP eradication.

Methods: From 2009 to 2014, 401 patients with HP infections allocated 3

groups. TBQ therapy group: lansoprazole (LPZ) 30 mg bid, Amoxicillin (AMX)

1000 mg bid, clarithromycin(CLA) 500 mg bid, metronidazole(MTZ) 500 mg tid,

and tripotassiumdicitrato-bismuthate 600 mg bid for 10 days. Sequential ther-

apy group: LPZ 30 mg bid, AMX 1000 mg bid for the first 5 days, followed LPZ
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30 mg bid, CLA 500 mg bid, MTZ 500 mg tid for 5 days. Concomitant therapy

group: PPI standard dose bid, AMX 500 mg tid, CLA 500 mg bid, metronidazole

(MTZ) 500 mg tid for 1 week. The eradication of HP was assessed by urea

breathing test and the side effects were assessed after 4 weeks.

Results: The eradication rate of TBQ therapy group was higher than sequential

therapy group and concomitant therapy group in ITT analysis 85.3% (163/191)

versus 73.7% (84/114) (p = 0.009) and 81/106(76.4%) (p = 0.028) and in PP

analysis 85.3% (163/190) vs 75.0% (84/112) (p = 0.015) and 80.2% (81/101)

(p = 0.127). There were no statistical differences in occurrence of side effects

among three groups.

Conclusion: TBQ therapy for 10 days was effective to eradicate HP as first line

therapy with mild and moderate side effects in Korea.

Abstract no.: P11.18

TREATMENT OF HELICOBACTER PYLORI INFECTION IN KOREA:

A SYSTEMATIC REVIEW AND META-ANALYSIS
J. G. Kim,* S. Lee* and H. Kim†

*Chung-Ang University College of Medicine, Seoul, Korea; †College of Medicine,

Korea University, Seoul, Korea

Background/Aims: The efficacy of 7-day standard triple therapy (STT), con-

sisting of a proton pump inhibitor, clarithromycin, and amoxicillin for Helicob-

acter pylori has decreased over the past decade in Korea. This systemic review

will give an overview of the trends of H. pylori eradication and present new

therapeutic strategies in Korea.

Methods: An extensive bibliographical search of the literature concerning STT,

sequential therapy (SET), quadruple therapy and various combinations of anti-

biotics in Korea was performed. All selected studies were randomized controlled

trials (RCTs).

Results: Eighteen RCTs were eligible for systematic review. The alternative

regimens comparing 7-day STT include: SET, concomitant therapy, levofloxa-

cin-based therapy (LBT), bismuth-containing quadruple therapy (BCQT), and

STT with prolonged treatment duration. The results of the meta-analysis for six

studies concerning SET suggest that SET is superior to 7-day STT in terms of

eradication rates. In the sub-analysis, however, there were no significant differ-

ences between SET and STT with prolonged treatment durations. There was

only one RCT comparing BCQT and 7-day STT and it showed no significant dif-

ferences in eradication rates. There were no significant differences between the

effect of 7-day and 14-day STT based on two RCTs with regard to the duration

of STT. Alternative regimens compared to 7-day BCQT as second-line therapy

include: LBT, moxifloxacin-base therapy, and 14-day BCQT. The eradication

rates of these alternative regimens as second-line therapies were not superior.

Conclusions: SET is superior to 7-day STT. However, 10-day STT and 14-day

STT remain effective. BCQT as second-line therapy is still effective in Korea.

Abstract no.: P11.19

ERADICATION OF HELICOBACTER PYLORI INFECTION IN DIABETICS:

META-ANALYSIS AND SYSTEMATIC REVIEW
G. M. Buzás* and J. J�ozan†

*Ferencv�aros Health Service Non-Profit Ltd, Budapest, Hungary; †Semmelweis

University, Department of Physiology, Budapest, Hungary

Background: Prevalence of H. pylori is decreasing in developed countries,

while that of diabetes mellitus is increasing, resulting in a wide overlap of these

conditions.

Aim: Meta-analysis and systematic review of the eradication results of H. pylori

infection in Type 1 and Type 2 diabetes mellitus.

Data source: Pertinent data from Pubmed/Medline and UEGW, DDW and

EHSG abstracts were extracted from 1983 to March 2014.

Methods: Comparative studies including diabetics and controls were included

in meta-analysis using the fixed effect model. Systematic review included all

similar treatment arms. Side effects were also assessed.

Results: Eight comparative and 6 pilot studies were suitable for analysis,

including 815 diabetic patients and 412 controls. In comparative studies, the

cumulative eradication rate in 654 diabetic cases was 60.5% (95% CI: 52.8–
69.3) and 79.3% (68.1–91.3) in 451non-diabetic patients (p = 0.03) (OR:

1.78 (1.54–2.06). The rate of eradication was 63.8% (55.7-75.8) in Type 1

and 56.3% (46.2–65.4) in Type 2 diabetes (p = 0.03). On ITT basis, standard

triple therapy was efficient in 67.8% (58.5–77.1) of diabetics, quadruple regi-

mens achieved 77.3% (68.9–85.7), ranitidin bismuth citrate-based triple ther-

apies 75.0% (66.4-83,6%). Sequential treatment was efficient in only 55.0%

(45.1–64.2) The incidence of side effects was 32% in diabetics and 17% in

controls (p = 0.02). However, significant heterogeneity between the studies

was found.

Conclusion: Eradication rates of H. pylori infection are unacceptably low in

diabetic patients, especially in Type 2 diabetes. Side effects were also more pre-

valent. Further controlled studies are necesssary to find optimal regimens in

diabetics.

Abstract no.: P11.20

TRIPLE, SEQUENTIAL AND CONCOMITANT TREATMENT OF

HELICOBACTER PYLORI INFECTION-PROSPECTIVE RANDOMIZED

STUDY
B. Tepe,* M. Vujasinovi�c,† M. Seruga,‡ M. Stefanovi�c,§ A. Forte¶ and

S. Jeverica**

*AM DC Rogaska, Rogaska Slatina, Slovenia; †General hospital Slovenj Gradec,

Slovenj Gradec, Slovenia; ‡General hospital Murska Sobota, Murska Sobota,

Slovenia; §DC Bled, Bled, Slovenia; ¶MC Helix, Trbovlje, Slovenia; **Institute for

Microbiology and Immunology Faculty of Medicine, Ljubljana, Slovenia

Background: Helicobacter pylori eradication rate with classic triple therapy is

decreasing, new therapies should be tested before recommendation for new first

line treatment is made.

Methods: Multicenter prospective randomised trial comparing esomeprazole

20 mg, amoxicillin 1000 mg, clarithromycin 500 mg bid for 7 days (EAC) with

esomeprazole 20 mg, amoxicillin 1000 mg bid for 5 days and esomeprazole

20 mg, clarithromycin 500 mg, metronidazole 400 mg bid for 5 days (sequen-

tial) and esomeprazole 20 mg, amoxicillin 1000 mg, clarithromycin 500 mg and

metronidazole 400 mg bid for 7 days (quadruple) were compared. H. pylori was

diagnosed with RUT, histology, UBT and culture. Eradication was confirmed

1 month after therapy with UBT. We included 356 H. pylori treatment naive

patients.

Results: Eradication rates (ITT) were 83.6% in EAC (116 patients); 94.2% in

seguential (120 patients); 91.7% in quadruple (120 patients). Sequential ther-

apy was superior to EAC (p = 0.009). H. pylori resistance rates were: metronida-

zole 25.9%, clarithromycin 10.5% and amoxicillin 0.6%. More clarithromycin

and dual resistance (CM) strains were eradicated with sequential and quadruple

therapies than with EAC (p < 0.05).There were no differences in indications for

therapy, side effects, smoking or alcohol consumption between groups.

Conclusions: H. pylori eradication rate is significantly better with sequential

treatment compared to EAC. Concomitant therapy was superior to EAC, but

the difference did not reach significance.

Abstract no.: P11.21

NO SUPERIORITY OF LEVOFLOXACIN-CONTAINING SEQUENTIAL

THERAPY IN ERADICATION OF HELICOBACTER PYLORI INFECTION IN

KOREA
H. Lee,* B. Min,* J. Lee,* Y. Lee† and J. Kim*

*Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul,

Korea; †Yonsei University College of Medicine, Seoul, Korea

Background/Aim: The eradication rates for Helicobacter pylori (H. pylori) have

been declining and have reached an unacceptable level in Korea. This study

was to compare the efficacy and the adverse effects of standard sequential ther-

apy and levofloxacin-containing sequential therapy as first-line treatment for

H. pylori eradication in Korea.

Methods: A total of 200 patients with proven H. pylori infection randomly

received 10-day standard sequential (n = 100) or levofloxacin-containing

sequential therapy (n = 100). The standard sequential group received rabeprazole

20 mg twice daily and amoxicillin 1 g twice daily for 5 days followed by rabepraz-

ole 20 mg twice daily, clarithromycin 500 mg twice daily, and metronidazole

500 mg twice daily for five more days. The levofloxacin-containing sequential

group was treated with rabeprazole 20 mg twice daily and amoxicillin 1 g twice

daily for 5 days followed by rabeprazole 20 mg twice daily, levofloxacin 250 mg

twice daily, and metronidazole 500 mg twice daily for five more days.

Results: Intention to treat eradication rates were 79.0% (95% CI: 70.0,

85.8%) and 78.0% (95% CI: 68.9, 85.0%) for standard sequential and levoflox-

acin-containing sequential groups, respectively (p = .599). Per protocol eradica-

tion rates were 84.0% (95% CI: 75.3, 90.1%) and 81.3% (95% CI: 72.3,

87.8%), respectively, for these two therapies (p = .703). There were no signifi-
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cant between-group differences, in regard to the eradication rates, compliance,

or side effects.

Conclusions: 10-day levofloxacin-containing sequential therapy regimen was

not superior over standard sequential therapy regimen for the eradication of

H. pylori in Korea.

Abstract no.: P11.22

SEQUENTIAL VERSUS CONCOMITANT TREATMENT AGAINST H. PYLORI

STUDY IN A GREEK POPULATION
V. Ntouli, S. Vrakas, S. Charalampopoulos, S. Labrinakos, G. Michalopoulos,

C. Makris and C. Tzathas

Tzaneio General Hospital of Pireus, Pireus, Greece

Introduction: Maastricht consensus IV clearly suggests that countries with

high clarithromycin and metronidazole resistance rates should use as first-line

regiments against H. pylori either sequential or concomitant treatment.

Aim: Comparison of Sequential (ST) and Concomitant (CT) as first-line treat-

ments against H. pylori in a prospective study of a Greek population.

Method: 212 patients (average age: 51.6 years), H.P (+), answered a pre-

formed interview (history, habits, symptoms) and randomly received a 10-day

eradication treatment either with:

1. ST:-PPIs 9 2 plus:

i. Amoxicillin 1 g 9 2, for the first 5 days.

ii. Clarithromycin 500 mg 9 2 and Tinidazole 500 mg 9 2 for the next

5 days [104 patients (M: 51, F: 53)].

2. CT:-PPIs 9 2, Clarithromycin 500 mg 9 2, Amoxicillin 1 g 9 2 and Tini-

dazole 500 mg 9 2 [108 patients (M: 39, F: 69)].

6–8 weeks after completing treatment all patients were controlled for eradica-

tion with UBT. Results were analyzed per-protocol (PP analysis) as well as with

univariate logistic regression analysis (z test).

There is no statistical significance among the eradication percentages of ST and

CT (p = 0.587).Of all parameters studied, none showed any statistically signifi-

cant difference (sex and ex-smokers being at the cut-off).

Conlusion: The two regiments appear of equivalent value for Greek H. pylori

positive patients.

Abstract no.: P11.23

SECOND-LINE RESCUE THERAPY WITH LEVOFLOXACIN AND BISMUTH

AFTER FAILURE OF A HELICOBACTER PYLORI ERADICATION

TREATMENT
J. P. Gisbert,* P. Sol�ıs-Mu~noz,† M. Romano,‡ A. Gravina,§ A. Lucendo,¶

J. Molina-Infante,** B. Velayos,†† M. Herranz,‡‡ J. Barrio,§§ I. Modolell,¶¶

J. G�omez,*** F. Del Castillo,††† J. L. Dom�ınguez,‡‡‡ A. Federico,‡ M. Martorano,§

T. Angueira,¶ L. Fern�andez-Salazar,† A. Miranda,‡ A. C. Mar�ın* and

A. G. McNicholl*

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †Hospital de Madrid

Norte San Chinarro, Madrid, Spain; ‡UO di Epatogastroenterologia ed Endoscopia

Digestiva, AOU, Naples, Italy; §UO Gastroenterologia ed Endoscopia Digestiva, PO

“Immacolata”, Sapri, Italy; ¶Hospital General de Tomelloso, Ciudad Real, Spain;

**Hospital San Pedro de Alcantara, C�aceres, Spain; ††Hospital Cl�ınico, Valladolid,

Spain; ‡‡Hospital N. Sra. Sonsoles, �Avila, Spain; §§Hospital R�ıo Hortega, Valladolid,

Spain; ¶¶Consorci Sanitari de Terrassa, Barcelona, Spain; ***Hospital Gregorio

Mara~n�on, Madrid, Spain; †††Hospital Don Benito, Badajoz, Spain; ‡‡‡Hospital Alto

Guadalquivir de And�ujar, Ja�en, Spain

Background: The most commonly used second-line regimens for H. pylori

eradication are bismuth-containing quadruple therapy and levofloxacin-con-

taining triple therapy, both offering suboptimal results. Combining bismuth and

levofloxacin in the same regimen may be an option as rescue regimen.

Aim: To evaluate the efficacy and tolerability of a second-line quadruple regi-

men containing levofloxacin and bismuth in patients whose previous H. pylori

eradication treatment failed.

Methods: Design: Prospective multicenter study. Patients: In whom a standard

triple therapy (PPI+clarithromycin+amoxicillin) or a non-bismuth quadruple

therapy (PPI+clarithromycin+amoxicillin+metronidazole, either sequential or

concomitant) had failed. Intervention: Esomeprazole (40 mg b.i.d.)+bismuth

(240 mg b.i.d.)+levofloxacin (500 mg o.d.)+and amoxicillin (1 g b.i.d.) for

14 days. Outcome: Eradication was confirmed by 13C-urea-breath-test. Compli-

ance/tolerance: Compliance was determined through questioning and recovery

of empty medication envelopes. Adverse effects were evaluated by means of a

questionnaire.

Results: 78 patients were consecutively included. Mean age = 46 � 16 years,

64% women, 14% peptic ulcer. Previous failed therapy included: standard-tri-

ple-therapy (57 patients), sequential(12), and concomitant (9). One patient

did not return after treatment. 92% took all medications correctly. Per-proto-

col and intention-to-treat eradication rates were 89.5% (95% CI = 82–97%)

and 87.2% (95% CI = 79–95%). Cure rates (per-protocol) were similar when

compared depending on the diagnosis (peptic ulcer = 100% vs dyspep-

sia = 88%) and previous treatment (standard-triple-therapy = 89% vs sequen-

tial = 83% vs concomitant = 100%). Adverse effects were reported in 60% of

patients (95% CI = 49–72%), most commonly nausea (27%), metallic taste

(26%), diarrhoea (23%), and abdominal pain (22%). In 2 cases, the adverse

effects (nausea) were severe (one patient discontinued the treatment), but

none was serious.

Conclusion: 14-day bismuth- and levofloxacin-containing quadruple therapy

is an effective and safe second-line strategy in patients whose previous stan-

dard-triple-therapy or non-bismuth quadruple(sequential or concomitant) ther-

apy has failed, providing a simple and probably more effective alternative than

bismuth-quadruple or levofloxacin-triple standard regimens.

Abstract no.: P11.24

EMPIRICAL RESCUE THERAPY AFTER H. PYLORI TREATMENT FAILURE.

A 15 YEAR SINGLE CENTER STUDY OF 1000 PATIENTS
D. Burgos-Santamar�ıa,* A. G. McNicholl,* J. L. Gisbert,* S. Marcos,*

M. Fernandez-Bermejo,† J. Molina-Infante† and J. P. Gisbert*

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †Hospital San Pedro de

Alcantara, C�aceres, Spain

Introduction: The most commonly used empirical therapies for H. pylori eradi-

cation fail up to 20–30% on first-line, and even more in “rescue” therapies,

mainly due to increasing resistances and poor compliance.

Aims and Methods: To evaluate the efficacy of different “rescue” therapies

empirically prescribed during 15-years to 1000 patients in whom at least one

eradication regimen had failed. Design: Retrospective single-center study.

Patients: 1000 consecutive rescue patients (1998–2013). Intervention: The most

common eradication treatments were: (i) PPI-Amoxicillin-Levofloxacin (PPI-A-

Eradicate +/� Age Sex Smoke+ Smoke ex NSAID Alcohol Gastric Ca MALT Dyspepsia

OR 1.27 1.01 1.7 0.96 1.9 1.51 2.23 2.47 0.96 1.05

SE 0.57 0.01 0.47 0.31 0.67 0.65 1.07 1.36 1.36 0.30

C.I. 0.52–3.1 0.99–1.02 0.98–2.94 0.51–1.81 0.95–3.79 0.64–3.54 0.87–5.72 0.84–7.29 0.05–15.5 0.6–1.86
p-value 0.587 0.21 0.058 0.91 0.068 0.33 0.094 0.1 0.97 0.84

GERD Gastric ulcer Duodenal ulcer Gastric atrophy Intestinal metaplasia Esophagitis Side effects

OR 0.88 1.98 0.77 0.87 0.82 1.09 2.63

SE 0.24 1.42 0.29 0.42 0.38 0.41 1.32

C.I. 0.51–1.52 0.48–8.1 0.36–1.62 0.33–2.28 0.33–2.07 0.51–2.29 0.98–7.07
p -value 0.66 0.34 0.49 0.77 0.68 0.81 0.055

ST: PP = 88, 46%- CT: PP = 90.74%.
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L), (ii) Ranitidine bismuth citrate-Tetracycline-Metronidazole (Rcb-T-M), (iii)

Classic Quadruple therapy (PPI-Bismuth-Tetracycline-Metronidazole;PPI-B-T-

M), (iv) Esomeprazole-Moxifloxacin-Amoxicillin (E-Mox-A), (v) PPI-Amoxicil-

lin-Rifabutin (PPI-A-Rif). Rifabutin was prescribed only as 4th-line, and the

other treatments were used both as 2nd and 3rd line. Regimens were prescribed

empirically without retreating with the same drugs. Outcome: Eradication

was defined as a negative 13C-UBT 4–8 weeks after treatment. Modified

“intention-to-treat” analysis was used, considering patients with poor compli-

ance, but not those who were lost during the follow-up.

Results: Overall eradication rates of H. pylori with 2nd, 3rd and 4th lines of

“rescue” therapies were 75%, 71% and 50% respectively, with a cumulative

eradication rate of 99.2%. The efficacy (and adverse effects) of treatments were

84% (24%) with E-Mox-A, 77% (24%) with PPI-L-A, 69% (22%) with PPI-B-

T-M, 66% (33%) with Rcb-T-M, and 62% (38%) with PPI-A-Rif. The highest

eradication was achieved with E-Moxi-A (83%) as 2nd-line treatment, regard-

less of the first-line regimen prescribed.

Conclusion: H. pylori eradication rates may reach 99% without performing

bacterial culture by using a rescue strategy of 4 consecutive empirical treat-

ments. The best rescue strategy to eradicate H. pylori is the consecutive

administration of quinolones (2nd-line), PPI-B-T-M (3rd-line) and PPI-A-Rif

(4th-line).

Abstract no.: P11.25

PEPTIC ULCER BLEEDING AND HELICOBACTER PYLORI ERADICATION –
ARE WE FOLLOWING THE BEST STRATEGY IN CLINICAL PRACTICE?
A. Casela,* N. M. Almeida,† L. Elvas,*,‡ R. Alves,* A. Fernandes,* M. M. Donato,§

J. M. Rom~aozinho* and C. Sofia*

*Centro Hospitalar e Universit�ario de Coimbra, Coimbra, Portugal; †Coimbra

University Hospital, Coimbra, Portugal; ‡Instituto Português de Oncologia de

Coimbra, Coimbra, Portugal; §Faculdade de Medicina da Universidade de Coimbra,

Coimbra, Portugal

Background: Helicobacter pylori (Hp) prevalence is still very high in some Euro-

pean countries and this bacterium is the main responsible for peptic ulcer and

its’ complications.

Objective: Evaluate, in a tertiary hospital, what is the current strategy con-

cerning Hp detection and eradication in patients with peptic ulcer bleeding

(PUB).

Patients and Methods: One hundred and eighty one (males-64.6%; mean

age-70.7 � 16.4) consecutive patients admitted for PUB were retrospectively

included. Ulcer location: duodenum-47.5%; stomach-45.9%; duodenum+stom-

ach-5.5%; gastrojejunal anastomosis-1.1%. Other potential aetiologies, blood

transfusion, endoscopic haemostasis, methods for Hp diagnosis, empiric Hp

treatment and final results were registered.

Results: A significant number of patients were under antiplatelet agents

(46.4%), non-steroidal anti-inflammatory drugs (37%) and anticoagulants

(3.9%). Endoscopic haemostasis was performed in 65.2% and 71.3% received

blood transfusions. Methods for Hp diagnosis were employed in 32% of

patients, mainly by gastric biopsies. Empirical Hp treatment was initiated only

in 12.7% and other 21% received indication to perform such treatment after

discharge. Approximately 44.8% of patients were referred for a gastroenterology

consultation and 3.9% died during hospitalization.

Conclusions: By now, Hp diagnosis and eradication for patients with PUB is

not a priority in daily clinical practice, even in a tertiary hospital. This strategy

is delayed for ambulatory follow-up and this could be a risk factor for non-com-

pliance and early recurrence. In countries with high prevalence of Hp infection

this strategy is probably inadequate and empirical treatment of Hp infection

immediately after feeding is restarted is probably cost-effective.

Abstract no.: P11.26

PAN-EUROPEAN REGISTRY ON H. PYLORI MANAGEMENT (HP-EUREG):

SAFETY
A. G. McNicholl,* A. Gasbarrini,† B. Tepes,‡ F. Lerang,§ D. S. Bordin,¶ O. Shvets,**

T. Rokkas,†† L. Kupcinskas,‡‡ M. Leja,§§ M. Katicic,¶¶ J. C. Machado,***

L. Boyanova,††† K. Przytulski,‡‡‡ I. Simsek,§§§ G. M. Buzas,¶¶¶ T. Axon,****

C. Beglinger,†††† P. Bytzer,‡‡‡‡ V. Lamy,§§§§ A. Goldis,¶¶¶¶ L. G. Capelle,*****

L. Veijola,††††† M. Caldas,‡‡‡‡‡ M. Ramas,‡‡‡‡‡ F. Megraud,§§§§§

C. A. O’Morain,¶¶¶¶¶ J. P. Gisbert* and on Behalf of the Hp-EuReg investigators

and the European Helicobacter Study Group

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †University of Sacro Cuore,

Rome, Italy, ; ‡AM DC Rogaska, Ljubliana, Slovenia; §Central Hospital, Østfold,

Norway; ¶Clinical Science Centre, Moscow, Russian Federation; **Medical University,

Kyiv, Ukraine; ††H. Henry Dunant, Athens, Greece; ‡‡University of Health Sciences,

Kaunas, Lithuania; §§University of Latvia, Riga, Latvia; ¶¶Clinical Hospital, Zagreb,

Croatia; ***IPATIMUP, Porto, Portugal; †††Medical University of Sofia, Sofia, Bulgaria;
‡‡‡Medical C. Postgraduate Education, Warsaw, Poland; §§§Dokuz Eylul University,

Izmir, Turkey; ¶¶¶Ferencv�aros Health Centre, Budapest, Hungary; ****University of

Leeds, Leeds, UK; ††††University of Hospital, Basel, Switzerland; ‡‡‡‡University of

Hospital, Koge, Denmark; §§§§CHU, Charleroi, Belgium; ¶¶¶¶CECH, Timisoara, Romania;

*****Erasmus MC, Rotterdam, The Netherlands; †††††Hospital Herttoniemi,

Herttoniemi, Finland; ‡‡‡‡‡La Princesa Hospital, Madrid, Spain; §§§§§Bacteriologie,

Hopital Pellegrin, Bordeaux, France; ¶¶¶¶¶Trinity College Dublin, Dublin, Ireland

Introduction: Antibacterial treatments often cause adverse events (AEs), espe-

cially when treatment contains two or more antibiotics.

Aims: To evaluate the AEs occurring during follow-up of patients registered at

the Hp-EuReg.

Methods: The methodology applied was that established on Hp-EuReg project.

AEs were registered using a pre-defined AE list for the typically reported AEs

and with free text fields for uncommon AEs.

Results: Of the 3860 patients that have finished follow-up, 47% have shown

at least one (26% of patients) or two (11%) AEs, although up to 7 or 8 differ-

ent events occurred in some patients (1% and 0.2%, respectively). The most

common AE was dysgeusia (metallic taste) in 9% of cases, followed by diar-

rhoea in 8%, nausea in 7%, and abdominal pain in 4%. Most AEs (62%) were

mild and only 10% were of severe intensity; in any case, they only caused

treatment discontinuation in 3.9% of patients. The average length of ARs was

6.7 days. Most common free text field AEs were headache (1.1%), candidiasis

(oral 0.9%, vaginal 0.4%) and constipation (0.6%).

Conclusion: H. pylori eradication treatment cause adverse events in nearly half

of the patients. However, the intensity is mostly mild and on average lasted less

than a week. Adverse events only caused treatment discontinuation in 4% of

the patients.

Abstract no.: P11.27

SECOND-LINE HELICOBACTER PYLORI RESCUE THERAPY WITH

MOXIFLOXACIN AFTER FAILURE OF STANDARD TRIPLE OR

NON-BISMUTH QUADRUPLE TREATMENTS
J. P. Gisbert,* M. Romano,† J. Molina-Infante,‡ A. J. Lucendo,§ E. Medina,¶

I. Modolell,** M. Rodr�ıguez-Tellez,†† B. Gomez,‡‡ J. Barrio,§§ M. Perona,¶¶

J. Ortu~no,*** I. Ari~no,††† J. E. Dom�ınguez-Mu~noz,‡‡‡ A. Perez-Aisa,§§§

F. Bermejo,¶¶¶ J. L. Dom�ınguez,**** P. Almela,†††† J. Gomez-Camarero,‡‡‡‡

J. Millastre,§§§§ E. Martin-Noguerol,¶¶¶¶ A. G. Gravina,***** M. Martorano,*****

A. Miranda,† A. Federico,† M. Fernandez-Bermejo,‡ T. Angueira,§

L. Ferrer-Barcelo,¶ N. Fern�andez,§§§ A. C. Mar�ın* and A. G. McNicholl*

*Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain; †UO di

Epatogastroenterologia ed Endoscopia Digestiva, AOU, Naples, Italy; ‡Hospital San

Pedro de Alcantara, C�aceres, Spain; §Hospital General de Tomelloso, Ciudad Real,

Spain; ¶Hospital General de Valencia, Valencia, Spain; **Consorci Sanitari de

Terrassa, Barcelona, Spain; ††Hospital V�ırgen Macarena, Sevilla, Spain; ‡‡Hospital

Quir�on Sagrado Coraz�on, Sevilla, Spain; §§Hospital R�ıo Hortega, Valladolid, Spain;
¶¶Hospital Quir�on, Marbella, Spain; ***Hospital La Fe, Valencia, Spain; †††Hospital

Lozano Blesa, Zaragoza, Spain; ‡‡‡Hospital Cl�ınico de Santiago, Santiago de

Compostela, Spain; §§§Agencia Sanitaria Costa del Sol, Marbella, Spain; ¶¶¶Hospital

de Fuenlabrada, Madrid, Spain; ****Hospital Alto Guadalquivir, Ja�en, Spain;
††††Hospital de Castell�on, Castell�on, Spain; ‡‡‡‡Hospital Gregorio Mara~n�on, Madrid,

Spain; §§§§Hospital Miguel Servet, Zaragoza, Spain; ¶¶¶¶Hospital Carmen y Severo

Ochoa, Asturias, Spain; *****UO Gastroenterologia ed Endoscopia Digestiva, PO

“Immacolata”, Sapri, Italy

Background: Second-line bismuth-containing quadruple therapy is complex

and frequently induces adverse effects. A triple rescue regimen containing

moxifloxacin is a potential alternative.

Aim: To evaluate the efficacy and tolerability of a second-line triple regimen

containing moxifloxacin in patients whose previous Helicobacter pylori eradica-

tion treatment failed.

Methods: Design: Prospective multicenter study. Patients: In whom a triple

therapy or a non-bismuth-quadruple-therapy failed. Intervention: Moxifloxacin

(400 mg o.d.), amoxicillin (1 g b.i.d.), and esomeprazole (40 mg b.i.d.) for

14 days. Outcome: Eradication confirmed by 13C-urea-breath-test. Compliance:

Determined through questioning and recovery of empty medication envelopes.

Tolerance: Evaluated by means of a questionnaire.

Results: 300 patients were consecutively included (mean age 49 � 15 years,

58% women, 11% ulcer). Previous (failed) therapy: standard triple (68%),

sequential (8%), and concomitant (24%). Ten patients did not return after
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treatment. All but 8 patients (97%) took all medications. Per-protocol and

intention-to-treat eradication rates were: 85.8% (95% CI = 82–90%) and 81.7

(95% CI = 77–86%). Cure rates were similar independently of diagnosis

(ulcer = 79% vs dyspepsia = 82%) and previous treatment (standard tri-

ple = 82% vs sequential = 92% vs concomitant = 77%). In the multivariate

analysis, age was the only variable associated with eradication (OR = 0.96; 95%

CI = 0.94–0.98). Adverse effects were reported in 25% of patients: diarrhea

(10%), abdominal pain (10%), and nausea (10%); 8% were severe but none

was serious.

Conclusion: Fourteen-day moxifloxacin-containing therapy is an effective and

safe second-line strategy in patients whose previous standard triple therapy or

non-bismuth quadruple (sequential or concomitant) therapy has failed, provid-

ing a simple alternative to bismuth quadruple regimen.

Abstract no.: P11.28

EFFICACY OF HELICOBACTER PYLORI ERADICATION TREATMENT WITH

MAINTENANCE OF ACID SECRETION FOR 24 HOURS
M. Sugimoto, S. Sahara, H. Ichikawa, T. Kagami and T. Furuta

Hamamatsu University School of Medicine, Hamamatsu, Japan

Background: Insufficient inhibition of gastric acid during Helicobacter pylori

treatment and bacterial resistance to antibiotics often causes eradication failure.

Four-times-daily dosing (qid) of a PPI achieves pH >4.0 over 24 hours and

mean 24-hours pH higher >6.0 during eradication, suggesting its potential util-

ity as an optimal regimen for eradicating H. pylori infection. We reported that a

tailored eradication with maintenance of acid inhibition based on antibiotic sus-

ceptibility had a high success rate. We aimed to compare eradication rate with

tailored regimen based on antibiotic susceptibility and sitafloxacin (STFX)-based

regimen.

Methods: In 200 H. pylori-positive Japanese patients, we compared the effi-

cacy of two treatment strategies: a tailored strategy (n = 150), whereby

patients infected with CAM-sensitive strain were treated with PPI (rabeprazole

10 mg, qid), amoxicillin (500 mg, qid), and CAM (200 mg, bid), with

CAM-resistant administered the same doses of rabeprazole/amoxicillin and

metronidazole (250 mg, bid) for 1 week. STFX-based regimen of rabeprazole/

metronidazole and STFX (100 mg, bid) were selected (n = 50), irrespective

with CAM-resistant.

Results: The intention-to-treat eradication rate in the tailored group was

98.0% (95% CI: 94.3–99.6%, 147/150), which was similar to that in STFX-

based regimen (98.0% [89.4–99.9%, 49/50]). In the tailored treatment, the

eradication rates for the CAM- and metronidazole-based treatments were simi-

lar (96.6% and 100%).

Conclusion: With maintaining acid secretion, not only a tailored eradication

regimen based on CAM-susceptibility but also STFX-based regimen is useful. In

addition, because STFX-based regimen can save the cost of CYP2C19 genotyp-

ing and culture tests, it may be more cost-effective than CYP2C19 genotype-

based treatment.

Abstract no.: P11.29

THE COMPARISON OF HELICOBACTER ERADICATION RATES OF THREE

REGIMENS: CONCOMITANT THERAPY VERSUS SEQUENTIAL THERAPY

VERSUS STANDARD TRIPLE THERAPY
D. Cheung, H. Kim, J. Seo, M. Jeong, I. Kim, H. Cho, J. Kim, S. Park and J. Kim

The Catholic University of Korea College of Medicine, Seoul, Korea

Background: Currently, the Helicobacter pylori (H. pylori) eradication rate of

clarithromycin-based triple therapy has decreased to an unacceptably low level,

and novel therapeutic strategies are necessary.

Method: A total of 680 patients infected with H. pylori were divided into 4

groups, and each group was treated with a different eradication therapy. Clari-

thromycin-based triple therapy was applied to the first group (PAC group),

whereas the second group was treated with metronidazole-based triple therapy

(PAM group). The third group was treated with rabeprazole and amoxicillin,

followed by rabeprazole, clarithromycin, and metronidazole (sequential group).

The final group was simultaneously treated with rabeprazole, amoxicillin clari-

thromycin, and metronidazole (concomitant therapy group). In the case of a

failure to eradicate H. pylori, second-line quadruple and third-line eradication

therapies were administered.

Results: The eradication rates were 76.2% (109/143) in the PAC group,

84.2% (117/139) in the PAM group, 84.4% (119/141) in the sequential group,

and 94.4% (135/143) in the concomitant group (p = 0.0002). The second-line

therapy was applied to 90 patients, and the eradication rate was 84.4% (76/90).

The eradication rate for the third-line therapy was 42.9% (6/14).

Conclusion: The eradication rate for the concomitant therapywas much higher

than those of the standard triple therapy or sequential therapy.

Abstract no.: P11.30

TEN-DAYS CONCOMITANT THERAPY IS SUPERIOR TO SEQUENTIAL

THERAPY FOR HELICOBACTER PYLORI ERADICATION
J. Chung, J. Chung, K. Kim, S. Kim, D. Park, K. Kwon and Y. Kim

Department of Gastroenterology, Gachon University, Gil Medical Center, Incheon,

Korea

Because the efficacy of the standard triple therapy for Helicobacter pylori eradica-

tion has declined, new regimens such as sequential therapy (ST) and concomi-

tant therapy (CoCTx) have been introduced. The aim of this study was to

compare the efficacy of 10-days sequential therapy and 10-days CoCTx for

H. pylori eradication.

We retrospectively reviewed the medical records of 316 patients with proven

H. pylori infection. They were assigned to one of 2 regimens: (i) ST (n = 191):

lansoprazole 30 mg and amoxacillin 1 g for 5 days followed by lansoprazole

30 mg, metronidazole 500 mg, and clarithromycin 500 mg for 5 days; (ii)

CoCTx (n = 125): lansoprazole 30 mg, amoxicillin 1 g, metronidazole 500 mg,

and clarithromycin 500 mg for 10 days. All drugs were administered twice a

day. Bacterial eradication was checked by using a 13C-urea breath test, at least

4 weeks after treatment.

The mean age and male to female ratio was 51.74 and 1.03. Baseline character-

istics were not different in both groups. Ten day CoCTx group (94.4%, 118/

125) showed better eradication rate than ST group (82.2%, 157/191)

(p = 0.002). The difference was statistically significant. Drug compliances were

not statistically different between both groups (ST: 96.3%, 184/191; CoCTx:

92.8%, 116/125) (p = 0.19). Side effects were more frequently reported in the

CoCTx group (42.4%) than in the ST group (29.8%) (p = 0.03).

Ten-days CoCTx was superior to ST in terms of eradicating H. pylori infection.

Although the CoCTx was producing more side effects than ST, CoCTx is

thought to be a promising alternative to ST as a treatment regimen for H. pylori

eradication.

Abstract no.: P11.31

FUSOGENIC LIPOSOMES AS PROMISING DELIVERY SYSTEMS AGAINST

HELICOBACTER PYLORI
M. Gomes,* M. Gaspar,† M. Carvalheiro,† M. E. M. Cruz† and F. F. Vale‡,§

*Faculdade de Engenharia, Universidade Cat�olica Portuguesa, Lisboa, Portugal;
†IMed UL Faculdade de Farm�acia, Universidade de Lisboa, Lisboa, Portugal;
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Lisboa, Portugal

As the antibiotic resistance of Helicobacter pylori increases so does the need to

find alternatives ways to eradicate this bacterium. For example, glycopeptide

antibiotics are not used against Gram-negative bacteria because these drugs act

on the peptidoglycan, which is inaccessible to reach due the outer membrane

present. To circumvent this limitation, fusogenic liposomes were tested to verify

their ability to fuse with the outer membrane of H. pylori and to release their

content into the periplasmic space, where the peptidoglycan is. Two formula-

tions were developed using 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine

(DOPE) and cholesterol hemisuccinate (CHEMS) and other lipids in their com-

position. Liposomes were prepared by the dehydration-rehydration method fol-

lowed by an extrusion step to obtain vesicles with a diameter below 200 nm.

Two molecules were used in the present work, vancomycin and lysozyme that,

in the free form, are not able to penetrate the Gram-negative bacteria mem-

brane. They were loaded in liposomes and a microbiological assay in vitro to

determine the minimum inhibitory concentrations (MIC) against Escherichia

coli B, Campylobacter jejuni CCUG11284 and H. pylori strains B45 and 26695

was conducted. Free vancomycin and lysozyme were tested as controls. While

lysozyme loaded in liposomes did not show a lower MIC over the free lyso-

zyme, an advantage in terms of antibacterial effect was observed for vancomy-

cin loaded liposomes. The inferior MIC value in comparison to the free
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vancomycin is indicative that liposomes may be suitable for delivering drugs

that by other ways would not be active against H. pylori. Supported by FCT pro-

ject PTDC/EBB-EBI/119860/2010.

Abstract no.: P11.32

COMPARISON OF HELICOBACTER PYLORI ERADICATION RATE AMONG

CONCOMITANT, TAILORED, AND SEQUENTIAL THERAPY
J. Seo, D. Cheung, S. Kim, J. Kim and S. Park

Department of Internal Medicine, The Catholic University of Korea College of

Medicine, Seoul, Korea

Background: Currently, the Helicobacter pylori eradication rate of clarithromy-

cin-based triple therapy has decreased to an unacceptably low level, and novel

therapeutic strategies are necessary.

Aim: To compare the eradication rates of concomitant, tailored, and sequential

therapy.

Methods: A total 712 patients infected with Helicobacter pylori were divided

into 3 groups, and each group was treated with a different eradication therapy.

The first group was simultaneously treated with rabeprazole, amoxicillin clari-

thromycin, and metronidazole for 7 days (concomitant therapy group). A test

for point mutations in the 23S rRNA gene was conducted in the second group

(tailored therapy group) which was treated with amoxicillin, rabeprazole, and

clarithromycin in the absence of resistence for 7 days, whereas clarithromycin

was replaced by metronidazole if the resistence was detected. The final group

was treated with rabeprazole and amoxicillin for 5 days, followed by rabepraz-

ole, clarithromycin, and metronidazole for 5 days (sequential group).

Results: The eradication rates were 92.4% (194/210) in the concomitant

group, 90.6% (193/213) in the tailored group (p = 0.514), and 84.6% (176/

208) in the sequential group (p = 0.012).

Conclusion: The eradication rates for concomitant and tailored therapy were

similar. And both were higher than sequential therapy.

Abstract no.: P11.33

COMPARISON OF 10-DAY SEQUENTIAL THERAPY WITH BISMUTH

BASED QUADRUPLE THERAPY FOR SECOND LINE HELICOBACTER

PYLORI ERADICATION
B. Jang,* S. Kim,* S. Lee* and C. Yang†

*College of Medicine, Yeungnam University, Daegu, Korea; †College of Medicine,

Dongguk University, Daegu, Korea

Background: 10-day sequential therapy has been evaluated as the first line

therapy for Helicobacter pylori eradication and studies of sequential therapy as a

second line therapy has been scarce. The aim of our study was to evaluate the

efficacy of 10-day sequential therapy as second line treatment after failure of

standard triple therapy.

Method: Patients diagnosed as H. pylori infection by rapid urease test, giemsa

staining, or 13C-urea breath test and who failed from standard triple therapy

for H. pylori eradication from January, 2010 to June, 2013 in Yeungnam uni-

versity hospital were included. Post treatment H. pylori status was determined

by rapid urease test, giemsa staining, or 13C-urea breath test. Eradication rate,

side effects were compared.

Results: A total of 123 H. pylori infected patients were included and 39

patients were treated by bismuth based quadruple therapy and 84 patients, by

10-day sequential therapy. Age and sex were not significantly different between

both groups. The per-protocol eradication rates were 82.1% (32/39) in quadru-

ple group and 60.7% (51/84) in sequential group. Side effects were similar in

both groups (quadruple group, 20.5% vs sequential group, 11.9%, p = 0.273).

Conclusion: For second line H. pylori eradication after failure of standard triple

therapy, bismuth based quadruple therapy showed significantly higher H. pylori

eradication rate than 10-day sequential therapy. Further prospective studies are

needed to evaluate efficacy of 10-day sequential therapy as second line H. pylori

eradication treatment.

Abstract no.: P11.34

THE EFFECT OF H. PYLORI ERADICATION ON THE THERAPY OF

REFLUX ESOPHAGITIS_A MULTI-CENTER RANDOMIZED CONTROL

STUDY
L. Zhou,* Y. Xue,* S. Lin,* X. Hou,† Z. Li,‡ M. Chen,§ L. Meng,* J. Zhang,* X. Yan*

and J. Lu*

*Peking University Third Hospital, Beijing, China; †Wu han Union Hospital, Wuhan,

China; ‡Shanghai Changhai hospital, Shanghai, China; §The first Affliated Hospital,

Sun Yat-sen University, Guangzhou, China

Aims: To explore the effect of H. pylori and H. pylori eradication on the therapy

of reflux esophagitis.

Methods: Patients with reflux symptoms and diagnosed as reflux esophagitis by

endoscopy were enrolled. Based on the results of rapid urease test and WS stain,

the patients were divided into H. pylori positive and H. pylori negative group.

H. pylori positive patients were randomly given H. pylori eradication treatment

for 10 days, then Esomeprazole 20 mg bid for 46 days. Other patients underwent

Esomeprazole 20 mg bid therapy for 8 weeks. After 8 weeks of treatment, all

patients underwent gastroscopy again. For patients who underwent H. pylori

eradication, negative WS stain means successful eradication. Then the patients

were divided into three groups: H. pylori positive eradicated, H. pylori positive

uneradicated (patients without H. pylori eradicaiton or unsuccessful eradication)

and H. pylori negative. Before and after therapy, the reflux symptoms were

scored and compared. Healing rate of each group was compared.

Results: (i) There were 176 H. pylori positive and 180 H. pylori negative cases.

For H. pylori positive patients, 92 cases were eradicated. (ii) The healing rates of

esophagitis in H. pylori positive eradicanted group and H. pylori positive uneradi-

cated group reached 80.4% and 79.8% respectively, (p = 0.911). The scores of

reflux symptoms were 0.22 and 0.14 respectively, (p = 0.588).(3) The healing

rates of esophagitis in H. pylori positive uneradicated group and H. pylori nega-

tive group were 79.8% and 82.2% respectively, (p = 0.848).The scores of reflux

symptoms were 0.14 and 0.21 respectively, (p = 0.546).

Conclusions: On the basis of Esomaprazole therapy for 8 week, H. pylori infec-

tion and H. pylori eradication have no significant effect on the therapy of reflux

esophagitis.

Abstract no.: P11.35

SECOND-LINE REGIMEN’S EFFICACY AGAINST HELICOBACTER PYLORI

INFECTION AFTER STANDARD TRIPLE THERAPY WITH PPI,

AMOXICILLIN & CLARITHROMYCIN: META-ANALYSES
A. C. Marı́n, A. G. McNicholl and J. P. Gisbert

Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain

Background: Helicobacter pylori infection is usually treated with a proton pump

inhibitor (PPI), amoxicillin and clarithromycin, but it fails in ≥20% of patients.

Aim: To estimate, by a systematic review and meta-analyses, the most effective

rescue treatments after the failure of a first-line clarithromycin-amoxicillin-PPI

therapy.

Methods: Selection of studies: Meta-analyses were performed with randomized

clinical trials that assessed the efficacy of second-line regimens; the generic

inverse variance was applied on prospective and retrospective studies. Inclusion

criteria: Studies treating H. pylori-positive patients after clarithromycin-amoxicil-

lin-PPI failure. Exclusion criteria: Second-line treatment based on the antibiotic

sensitivity, or if the confirmation of eradication was made only by serology,

PCR or polyclonal stool antigen test. Search strategy: Bibliographical searches

were performed in PubMed, CINAHL, Cochrane Library, ClinicalTrials.gov, and

several international congresses, up to May 2014. Data synthesis: Intention-to-

treat eradication rate.

Results: The efficacies of the second-line treatments are shown in the table

attached. A meta-analysis comparing the triple therapy with levofloxacin-amox-

icillin-PPI against the quadruple bismuth-metronidazole-tetracycline-PPI regi-

men showed a non-statistically significant tendency towards better results with

levofloxacin (OR = 1.62; 95% CI = 0.84–3.14; p = 0.15; I2 = 75%; 7 studies;

1158 patients).

Conclusion: The most effective second-line treatments, after a clarithromycin-

amoxicillin-PPI failure, are the metronidazole-amoxicillin-PPI or a 10 day levo-

floxacin-amoxicillin-PPI therapy. More high quality trials, performed outside

Japan, are needed to verify the efficacy of the 14 day dual therapy with amoxi-

cillin-PPI.
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Second-line treatment E.R. N.S. N.P. 95% C.I. I2

Levofloxacin + Amoxicillin + PPI

Overall 75% 21 2919 70–80% 88%

7 day treatment 69% 11 632 64–74% 53%

10 day treatment 83% 11 1946 77–89% 89%

10 days with L (500 mg/24

hours) + A(1 g/12 hours)+PPI
87% 7 373 81–94% 77%

*Removing 1 outlier study 92% 6 273 89–95% 0%

14 day treatment 74% 3 341 70–78% 96%

*Removing 1 outlier study 86% 2 151 81–92% 0%

Bismuth + Metronidazole + Tetracycline + PPI

Overall 77% 43 3685 74–81% 86%

7 day treatment 75% 31 2345 71–80% 84%

10 day treatment 77% 2 142 60–93% 76%

14 day treatment 81% 15 1187 76–86% 83%

Metronidazole + Amoxicillin + PPI

Overall 88% 24 1642 85–91% 75%

7 day treatment 75% 24 1160 85–91% 75%

7 days with M (250 mg/12 hour) +
A(750 mg/12 hours)+PPI

92% 12 751 89–95% 48%

10 day treatment 84% 4 314 77–91% 69%

14 day treatment 81% 2 127 75–88% 0%

Amoxicillin + PPI (14 days –
all the studies were done in Japan)

Overall 82% 5 200 69–95% 87%

14 day with A (500 mg/6 hours) +
PPI(10 mg/6 hours)

93% 3 106 88–98% 3%

14 day with A (1 g/12 hours) +
PPI (20 mg/12 hours)

66% 2 94 51–81% 58%

E.R., eradication rate; N.S., Number of studies; N.P., number of patients.

Abstract no.: P11.36

RECOVERY OF GASTRIC FUNCTION AFTER ACETIUM

ADMINISTRATION: A 6 MONTHS STUDY IN CHRONIC ATROPHIC

GASTRITIS SUBJECTS
F. Di Mario,* H. Farkas,† N. Dal Bo,‡ F. Ferrara,‡ T. Slongo,‡ R. Marcello,‡

R. Marcello,‡ E. Goni,* M. Rugge§ and C. Scarpignato¶

*Department of Clinical and Experimental Medicine, University of Parma, Parma,

Italy; †Department of Internal Medicine, Gastroenterology Unit, Mureș County

Emergency Hospital, Târgu Mureș, Romania; ‡Department of Internal Medicine,

Gastroenterology Unit, Treviso General Hospital, Treviso, Italy; §Department of

Pathology, University of Padova, Padova, Italy; ¶Department of Clinical and

Experimental Medicine, University of Parma, School of Medicine, Parma, Italy

Background: No consensus from different studies exists regarding the revers-

ibility of atrophic gastritis; however, removal of H. pylori from the already atro-

phic stomach may block further progression of the disease. Recently a new

compound (L-cystein Acetium, Biohit, Finland) has been proposed for preven-

tion of gastric carcinogenesis in patients with atrophic gastritis.

Aims: To assess the changes in gastric function after long term administration

of L-cysteine in moderate to severe atrophic gastritis.

Methods: 30 patients with histological features of moderate-severe body atro-

phic gastritis and sPGI <25 lg/L (7 men, mean age 47.9 years, range 27–71)
had sPGI and sG17 measured at baseline. In 8 patients autoimmune origin was

confirmed by anti-parietal cell antibodies, the rest underwent eradication ther-

apy for Helicobacter pylori infection earlier. Long term oral therapy with Acetium

(3 9 100 mg L-cysteine/day before meals) has been initiated and serologic

markers were determined at 3 and/or 6 months.

Results: Mean sPGI levels prior to treatment were 7.9 lg/L, compared to the

latest measurements’ mean of 11.1 lg/L (p < 0.001) reflecting possible increase

in active parietal cell mass. On the other hand the mean baseline level of sG17

decreased from 34.4 pmol/L to 26.71 pmol/L (p < 0.001) indicating changes in

the negative feedback of the regulation transmitted by gastrin.

Conclusions: L-cysteine seems to be useful in restoring gastric secretion in

subjects with chronic atrophic gastritis both after H.p. eradication and in case of

autoimmune etiology.

Abstract no.: P11.37

BROCCOLI SPROUT EXTRACT CONTAINING SULFORAPHANE (BSES)

CAN PREVENT LIPID PEROXIDATION IN THE GASTRIC MUCOSA WITH

HELICOBACTER PYLORI INFECTION
Y. W. Chang, J. Y. Jang and J. Kim

Kyung Hee University Hospital, Seoul, Korea

Background/Aims: The standard triple therapy for Helicobacter pylori eradica-

tion has become less effective, requiring the development of new treatment

strategies that increase the eradication rate and reduce adverse effects. A broc-

coli sprout extract containing sulforaphane (BSES) exhibits anti-oxidative and

bactericidal activity against H. pylori. The aims of this study were to investigate

whether BSES inhibits H. pylori infection density and exerts an anti-oxidative

effect on gastric mucosal damage.

Methods: The enrolled subjects were randomized double blindly into three

groups. Finally, 33 H. pylori (+) BSES treatment subjects (group A), 28 H. pylori

(+) placebo subjects (group B), and 28 H. pylori (�) BSES treatment subjects

(group C) were studied. H. pylori infection density was quantified indirectly by

a C13-urea breath test (UBT) and measurement of the ammonia concentration

in gastric juice aspirate through the gastroscopic examination. Malondialdehyde

(MDA), as an oxidative damage biomarker, and reduced glutathione (GSH), as

an anti-oxidant biomarker, were measured in gastric mucosa by ELISA.

Results: BSES treatment did not significantly affect UBT values or gastric juice

ammonia concentration in Group A, respectively (p = 0.634, p = 0.505). BSES

treatment did significantly reduce mucosal MDA concentrations in Group A

(p < 0.05) and Group C (p < 0.001), while gastric mucosal GSH concentrations

were not different before and after treatment in all three groups.

Conclusions: BSES did not inhibit H. pylori infection density in the stomach.

However, BSES prevented lipid peroxidation in the gastric mucosa and may

play a cytoprotective role in H. pylori-induced gastritis.

Abstract no.: P11.38

THE EFFECT OF MOXIFLOXACIN CONTAINING TRIPLE THERAPY AS

SECOND-LINE TREATMENT FOR HELICOBACTER PYLORI ERADICATION

INFECTION
J. Hwang,* D. Lee,* K. Yoon,* H. Lee,* Y. Jeong,* Y. Kwon,* A. Lee,* H. Yoon,*

C. Shin,* Y. Park,* N. Kim,* S. Seol† and H. Jung‡

*Seoul National University Bundang Hospital, Seongnam, Korea; †Inje University Paik

Hospital, Busan, Korea; ‡Liver Research Institute, Seoul National University College

of Medicine, Seoul, Korea

Background and Aim: The aim of this study was to investigate the value of

triple therapy with rabeprazole, moxifloxacin, and amoxicillin in second-line

treatment and the impact of treatment duration on eradication success.

Method: Between 2011 and 2013, 133 patients who had failed first-line proton

pump inhibitor-based triple therapy were randomized to oral rabeprazole (20 mg

b.i.d.), axoxicillin (1000 mg b.i.d.), and moxifloxacin (400 mg q.d.) for either 7

(RAM-7 group, n = 52) or 14 days (RAM-14 group, n = 81). The eradication was

compared by confirming of eradication rate. H. pylori status was evaluated by his-

tologic finding, Campylobacter-like organism test and 13C urea breath test.

Result: The eradication rates by intention-to-treat analysis were 69.2% (36/

52) and 81.4% (66/81) in the RAM-7 group and the RAM-14 group, respec-

tively (p = 0.031). The eradication rates by per-protocol analysis after excluding

8.4% of patients who were lost to follow-up were 73.5% (36/49) and 90.4%

(66/73) in the RAM-7 group and the RAM-14 group, respectively (p = 0.013).

Compliance was very good in the both groups (100%). The adverse event rates

were 26.5% (13/49) and 20.5% (15/73) in the RAM-7 group and the RAM-14

group, respectively (p = 0.441). There was no significant difference in the

1st-line treatment, previous ulcer history, smoking, alcohol, and endoscopic

finding between RAM-7 and RAM-14 group.

Conclusion: Second-line H. pylori eradication therapy with rabeprazole, amox-

icillin, and moxifloxacin is very effective and well tolerated. Fourteen days of

treatment significantly increase the eradication rate.

Abstract no.: P11.39

EFFICACY OF A SECOND-LINE LEVOFLOXACIN-CONTAINING TRIPLE

THERAPY AFTER THE FAILURE OF THE NON-BISMUTH SEQUENTIAL OR

CONCOMITANT TREATMENTS: SYSTEMATIC REVIEW AND

META-ANALYSIS
A. C. Marı́n, A. G. McNicholl and J. P. Gisbert

Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain

Background: Helicobacter pylori infection is frequently treated with non-bis-

muth quadruple therapies (named “sequential” and “concomitant” regimens),

but little is known about the management of treatment failures.
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Aim: To investigate, by systematic review and meta-analyses, the efficacy of a

levofloxacin, amoxicillin and a proton pump inhibitor (PPI) treatment, after

failure of the sequential or concomitant regimens.

Methods: Selection of studies: The generic inverse variance was applied on

studies evaluating the efficacy of a second-line levofloxacin-amoxicillin-PPI reg-

imen after the sequential (a first treatment phase with amoxicillin-PPI, followed

by a second phase with clarithromycin-nitroimidazole-PPI) or concomitant (the

same drugs used in the sequential treatment, but all given concomitantly) first-

line failure. Exclusion criteria: Second-line treatment based on the antibiotic

sensitivity. Search strategy: Bibliographical searches were performed in Pub-

Med, CINAHL, Cochrane Library, ClinicalTrials.gov, and several international

congresses, up to May 2014. Data synthesis: Intention-to-treat eradication rate.

Results: The eradication rate of a 10-day levofloxacin-amoxicillin-PPI therapy

after the concomitant and sequential treatment failure was, respectively, 78%

(95% CI = 58–97%; I2 = 67%; 3 studies; 86 patients) and 81% (95% CI = 73–
90%; I2 = 19%; 6 studies; 107 patients). After the sequential treatment, all

studies but one gave 250 mg b.i.d. of levofloxacin.

Conclusion: A 10-day second-line regimen with levofloxacin-amoxicillin-PPI

is effective after the failure of the sequential or concomitant treatments, achiev-

ing approximately an 80% eradication rate.

Abstract no.: P11.40

CAN PROBIOTICS (BACILLUS SUBTILIS, STREPTOCOCCUS FAECIUM

STRAIN) INCREASE THE SUCCESSFUL ERADICATION OF HELICOBACTER

PYLORI INFECTION IN KOREA?
H. Jang,* M. Choi,* S. Park,* D. Koh,* S. Kae,* J. Lee* and J. Kim†

*Dongtan Sacred Heart hospital, Hallym University College of Medicine, Hwasung,

Korea; †Kangnam Sacred Heart Hospital Hallym University College of Medicine,

Seoul, Korea

Background/Aims: This study was performed to evaluate whether the addi-

tion of probiotics to proton pump inhibitor-based triple therapy increases the

likelihood of successful Helicobacter pylori (H. pylori) eradication.

Methods: We retrospectively reviewed 218 patients who undertaken H. pylori

eradication therapy between March 2010 and February 2012. These patients

were classified three groups, (A) PPI-based 7-day triple therapy, (B) the same

triple therapy plus probiotics for 7-day, and (C) the same triple therapy plus

probiotics for 14-day. We compared eradication rates of three group. 13C-urea

breath test was performed at 4 weeks after completion of the therapy to con-

firm the successful eradication.

Results: The total eradication rate of these patients was 71.1% (155/218). By

per protocol analysis, H. pylori eradication rates for the groups A, B, and C were

64.4% (67/104), 80.8% (42/52), and 74.2% (46/62) respectively (p = 0.086).

The eradication rate of the group B was significantly higher than that of the

group A (p = 0.036). In subgroup analysis, H. pylori eradication rate of the pro-

biotics group (B and C) was 77.2% (88/114), which was significantly higher

than that of the non-probiotics group (A) (p = 0.038). Regardless of adding pro-

biotics, the eradication rate of group C which was treated for 14 days was not

significantly higher than that of group A and B which was treated for 7 days

(74.2% vs 69.9%, p = 0.525).

Conclusions: The addition of probiotics to conventional triple therapy

increases the eradication rate of H. pylori in this study, regardless of duration of

eradication treatment.

Abstract no.: P11.41

This abstract has been withdrawn.

Abstract no.: P11.42

This abstract has been withdrawn.

Abstract no.: P11.43

EFFICACY OF MODIFIED TRIPLE THERAPY WITH BISMUTH SUBSTRATE

AS FIRST-LINE THERAPY TO ERADICATE H. PYLORI IN SAINT-

PETERSBURG POPULATION
Z. Natalia and I. Savilova

Department of Therapy and Clinical Pharmacology, North-Western State Medical

University n.a, Saint Petersburg, Russian Federation

Background: The high rate of H. pylori resistance to clarithromycin in

St. Petersburg (Russia), the insufficient efficacy of standard triple therapy make

it necessary to perform this study.

Objective: The aim of this study was to assess efficacy of a modified triple

therapy with bismuth substrate, as first-line treatment in the eradication of

H. pylori infection in population of high clarithromycin resistance.

Methods: A total of 40 outpatients with H. pylori-associated diseases as docu-

mented by the rapid urease test (RUT), culture or polymerase chain reaction

(PCR) were treated with the modified triple therapy with bismuth substrate:

rabeprazole (40 mg/q12 hours), clarithromycin (500 mg/q12 hours), amoxicil-

lin (1000 mg/q12 hours), bismuth subcitrate (240 mg tablets/q12 hours) for

10 days. Eradication was confirmed by a 13C-urea breath test or monoclonal

stool antigen test 4-8 weeks after therapy. Compliance was determined through

questioning and recovery of empty medication envelopes. Incidence of adverse

effects was evaluated by means of a questionnaire.

Results: 40 outpatients (mean age 43 � 13, 75% females, 37.5% peptic ulcer/

62.5% dyspepsia) initially included and two were lost to follow-up. Four

patients (10.5%) did not complete treatment due to adverse events (all have

moderate diarrhea, 3 of them - nausea). Per-protocol and intention-to-treat

eradication rates were 97% (95% CI, 88–100%) and 87% (78–96%). Adverse

effects were reported in 29% of patients, the most common were a bitter taste

(18%), diarrhea (18%) and nausea (10.5%).

Conclusion: Ten-day modified triple therapy with bismuth substrate achieves

a high eradication rate in patients with H. pylori infection in population of high

clarithromycin resistance.

Abstract no.: P11.44

Hp RESCUE THERAPY AFTER FOUR PREVIOUS FAILURES: AN

EMPIRICAL 5 WEEKS SCHEDULE OF TREATMENT
F. Di Mario,* H. Farkas,† E. Goni,* N. Dal Bo’,‡ F. Ferrara,‡ S. Bataga† and

C. Scarpignato*

*Department of Clinical and Experimental Medicine, University of Parma, Parma,

Italy; †Department of Internal Medicine, Gastroenterology Unit, Mure County

Emergency Hospital, Târgu Mure, Romania; ‡Department of Internal Medicine,

Gastroenterology Unit, Treviso General Hospital, Treviso, Italy

Background: H. pylori is the most common chronic bacterial infection in

humans. Thus eradication therapy is both an important curative and preventa-

tive measure. There are currently only anecdotal reports after the failure of four

eradication attempts with different regimens. We propose a 5 week fifth line

treatment comprising of antibiotics, PPI, lactoferrin, acetyl-cysteine and lactoba-

cilli rhamnosus in case of the failure of both standard triple and sequential ther-

apies.

Methods and Results: The above mentioned treatment has been applied as a

fifth attempt after failure of both standard triple, sequential therapies and alter-

nate regimens using a different combination of antibiotics in the case of 30

patients (16 male), aged 41–71 (mean 60) years, in the Veneto region, Northern

Italy with a success rate of 73.3% per protocol analysis. Eradication has been

confirmed by urea breath test. No cultures with antibiotic sensitivity testing

were done. All patients completed treatment with only few minor side-effects

(abdominal or epigastric pain, diarrhea). Our treatment schedule based on

amoxicillin and levofloxacin had a success rate of 73.3%, and we achieved

eradication also in cases where previous levofloxacin-based regimens and

sequential treatments failed.

Conclusions: After several failed eradication attempts the mentioned regimen

seems to be promising with an accettable success rate. The complexity of the

regimen which consists of six different drugs administered for 5 weeks raises

patient compliance issues which may adversely influence the outcome.

Abstract no.: P11.45

WHEN IS THE BEST TIME TO ADMINISTER MEDICATION FOR

H. PYLORI ERADICATION?
Y. Lee, D. Kim, S. Bae, W. Yoon, S. Ryu, Y. Kim, S. Park and J. Moon

Department of Internal Medicine, Inje University College of Medicine, Seoul Paik

Hospital, Seoul, Korea

Background and Aim: The combination therapy of lansoprazole, amoxicillin,

and clarithromycin (LAC regimen) is one of the most effective eradication regi-

men of Helicobacter pylori positive ulcer patients, but it has not been studied well

that when is the most effective time to administer for eradication.

Methods: From January 2010 to December 2013, we reviewed a total 391

patients with H. pylori infection. 85 patients (Group A) with H. pylori infection

received with LAC regimen (lansoplazole 30 mg bid, amoxicillin 1.0 g bid, clari-

thromycin 500 mg bid.) at 30 min before breakfast and dinner for 1 week.

Another 165 patients (Group B) received with LAC regimen immediately after

a meal and the other 141 patients (Group C) at 30 min after breakfast and din-
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ner. After the 7 day treatment period, the patients did not receive any further

treatment. After 5–6 weeks urea breath test was performed for checking

H. pylori eradication.

Results: 60 patients (15.34%) were diagnosed with gastric ulcer, 231 patients

(59.07%) with duodenal ulcer and the remaining 100 were those who with a

family history of stomach cancer or who wanted an eradication of H. pylori. The

total H. pylori eradication rate was 74.2% (Cl 95%: 69.81-88.53%). The eradi-

cation rates were 74.12% (63/85) in the group A, 70.91% (117/165) in the

group B and 78.01% (112/141) in the group C. There was no statistical signifi-

cant difference between three groups (p = 0.369).

Conclusions: Timing of administration of LAC regimen did not significantly

influence H. pylori eradication rates.

Abstract no.: P11.46

STANDARD TRIPLE THERAPY FOR HELICOBACTER PYLORI INFECTION

IN CHINA: A META-ANALYSIS
B. Wang, Z. Lv, Y. Wang, Y. Xie, H. Wang, X. Liu and X. Zhou

Department of Gastroenterology, The First Affiliated Hospital of Nanchang

University, Nanchang, China

Aim: To assess the efficacy and safety of standard triple therapy compared to

other pre-existing and new therapies in China.

Methods: Literature searches were conducted in the following databases: Pub-

Med, Embase, the Cochrane Central Register of Controlled Trials, the VIP data-

base, the China National Knowledge Infrastructure database (CNKI), and the

Chinese Biomedical Database (CBM). A meta-analysis of all randomized con-

trolled trials (RCTs) comparing standard triple therapy for the eradication of Heli-

cobacter pylori (H. pylori) with pre-existing and new therapies in China was

performed using Comprehensive Meta-Analysis (CMA) 2.0. The Mantel-Haenszel

method was used for pooling dichotomous data. We also conducted subgroup

analyses according to age, duration of treatment and drug type. Sensitivity analy-

ses and cumulative meta-analysis were also performed with CMA 2.0.

Results: A total of 49 RCTs including 8332 patients were assessed. This meta-

analysis showed that standard triple therapy with proton pump inhibitors

(PPIs), amoxicillin (AMO) and clarithromycin (CLA) was inferior to sequenti¬al
therapy [relative risk (RR) = 0.863; 95% confidence interval (CI): 0.824–0.904],
but was not superior to quadruple therapy (RR = 1.073; 95% CI: 0.849–1.357)
or other triple therapies (RR = 1.01; 95% CI: 0.936–1.089). The meta-analysis

also suggested that standard triple therapy is slightly more effective than dual

therapy (RR = 1.14; 95% CI: 0.99–1.31).
Conclusion: The eradication rates with a standard triple therapy consisting of

PPI, AMO, and CLA are suboptimal in China, and new treatment agents need

to be developed.

Abstract no.: P11.47

TRIPLE VERSUS SEQUENTIAL MOXIFLOXACINE BASED THERAPY FOR

HELICOBACTER PYLORI ERADICATION-A RANDOMISED CLINICAL TRIAL
Z. Belosic Halle, J. Bago, V. Bakula and R. Troskot Peric

CH Sveti Duh, Zagreb, Croatia

Introduction: Since clarithromycin resistance is increasing, we compare non-

bismuth, moxifloxacine-based quadriple sequential versus concomitant eradica-

tion therapy for Helicobacter pylori eradication.

Aim and Methods: A total of 65 patients, na€ıve to eradication therapy with

peptic ulcer disease or dyspepsia were randomly assigned into two groups. The

first group (n = 33) received pantoprazole 40 mg bid and amoxycillin 1 g bid

during 5 days followed by 5 days of pantoprazole 40 mg bid, moxifloxacine

400 mg/day and metronidazole 500 mg bid (sequential). The other group

(n = 32) received pantoprazole 40 mg bid, amoxycillin 1 g bid, and moxifloxa-

cine 400 mg/day during the 10 days (triple therapy). The success of Helicobacter

pylori was assessed with the (13) C-urea breath or histology 6 weeks after the

therapy.

Results: 59 patients (91%) completed the study. Sequential and triple eradica-

tion rates were 85% (28/33) versus 84% (27/32) by intention to treat (p = n.s)

and 96% (28/29) versus 90% (27/30) (p = n.s) per protocol analyses, respec-

tively. Mild adverse events were more frequently reported in the concomitant-

therapy group (33.5%) than in the triple therapy group (29%).

Conclusion: First-line moxifloxacin-based sequential and triple eradication

therapy are comparable in H. pylori eradication rates with an acceptable safety

profile. Sequential protocol showed better results, but statistical difference was

not reached.

Abstract no.: P11.48

THIRD-LINE RESCUE THERAPY WITH MOXIFLOXACIN OR

LEVOFLOXACIN-BASED TRIPLE REGIMEN FOR HELICOBACTER PYLORI

INFECTION IN AREA WITH HIGH QUINOLONE-RESISTANCE
A. Lee,* D. Lee,*,† J. Lee,* C. Yoon Jin,* Y. Kwon,* J. Hwang,* Y. Jeong,* H. Lee,*

K. Yoon,* H. Yoon,* C. Shin,* P. Young Soo,* K. Nayoung,*,† S. Seol‡ and

H. Jung§

*Seoul National University Bundang Hospital, Seongnam, Korea; †Liver Research

Institute, Seoul National University College of Medicine, Secoul, Korea; ‡Inje

University Paik Hospital, Busan, Korea; §Liver Research Institute, Seoul National

University College of Medicine, Seoul, Korea

Introduction: The recent increase in resistance of H. pylori against fluoroqui-

nolone has become a significant limitation in effective eradication. The aim of

this study was to evaluate the efficacy and tolerability of quinolone-based

third-line rescue therapy for H. pylori.

Methods: From April 2003 to December 2013, a total 63 patients who experi-

enced two consecutive eradication failures were included in this study. They

received a 7-day standard triple regimen with proton pump inhibitor (PPI)

(standard dose b.i.d.), amoxicillin (1000 mg b.i.d) plus either moxifloxacin

(400 mg q.d.) (PAM group, n = 28) or levofloxacin (500 mg b.i.d.) (PAL group,

n = 35) as a third-line rescue therapy for H. pylori. H. pylori eradication was

evaluated by the 13C-urea breath test, histology, or the rapid urease test. The

eradication rate, drug compliance, and adverse event rates were compared

between the two groups.

Results: The eradication rates by intention-to-treat analysis were 39.3% (11/

28) and 57.7% (15/35) in the PAM group and the PAL group, respectively

(p = 0.802). The eradication rates by per-protocol analysis were 45.8% (11/24)

and 45.5% (15/33) in the PAM group and the PAL group, respectively

(p = 1.000). Compliance was good in the both groups (PAM/PAL group:

87.5%/93.9%). The adverse event rates were reported in 45.8% (11/24) and

15.2% (5/33) in the PAM group and the PAL group, respectively (p = 0.017).

Conclusions: Efficacy of quinolone-based regimen has recently decreasing in

Korea. Reconsiderations on fluoroquinolone-based rescue therapy for H. pylori

is needed in the future.

Abstract no.: P11.49

NEUTROPHIL’S NADPH OXIDASE AS A THERAPEUTIC TARGET IN

H. PYLORI INFECTIONS
T. Horemans, G. Boulet, M. Van kerckhoven, L. Maes and P. Cos

University of Antwerp-Laboratory of Microbiology (LMPH), Wilrijk, Belgium

Background: During a H. pylori infection, massive amounts of neutrophils

gather in the stomach mucosa. To eradicate the pathogen, activated neutrophils

assemble NADPH oxidase (Nox) to convert oxygen into antimicrobial superox-

ide radicals. However, H. pylori can evade phagocytic killing by disrupting Nox

targeting, resulting in extracellular reactive oxygen species (ROS) that continu-

ously damage the gastric epithelium. Pharmacological modulation of ROS pro-

duction may be an interesting approach to tackle H. pylori-induced gastritis.

This study proposes electron paramagnetic resonance (EPR) to assess the effect

of experimental compounds on ROS production by neutrophils.

Materials and Methods: Neutrophils from healthy volunteers were stimu-

lated with phorbol 12-myristate 13-acetate (PMA) or opsonized zymosan (OPZ)

to activate Nox. To monitor Nox assembly, Western blotting for phosphorylated

p47phox was performed. The spin probe PPH trapped extracellular free radicals

for EPR quantification. To identify the fraction of superoxide molecules, neu-

trophils were treated with superoxide dismutase (SOD). EPR was applied to

evaluate the effect of test compound X on ROS production by neutrophils.

Results: PMA and OPZ stimulation of neutrophils led to Nox assembly. EPR

allowed the quantification of ROS and identification of the superoxide fraction.

Compound X decreased superoxide production by neutrophils.

Conclusions: EPR spectroscopy allows qualitative and quantitative assessment

of the effect of compounds on ROS production by neutrophils. Compound X

successfully inhibited the respiratory burst and is currently under investigation

in vivo.
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Abstract no.: P11.50

4-TIMES-DAILY DOSING OF ESOMEPRAZOLE ATTAINED POTENT ACID

INHIBITION IRRESPECTIVE OF CYP2C19 GENOTYPES IN HEALTHY

JAPANESE INDIVIDUALS
S. Sahara,* M. Sugimoto,* H. Ichikawa,* T. Kagami,* M. Yamade,* T. Uotani*

and T. Furuta†

*First Department of Medicine, Hamamatsu University School of Medicine,

Hamamatsu, Japan; †Center for Clinical Research, Hamamatsu University School of

Medicine, Hamamatsu, Japan

Background: To attain higher eradication rates, potent acid inhibition (i.e. pH

>6.0) by a PPI is required irrespective of CYP2C19 genotypes. Although

esomeprazole (20 mg, bid) exert quite potent acid inhibition in CYP2C19 rapid

metabolizers (RMs) compared to other PPIs, it does not reach the target value

of the above-mentioned. We examined the efficacy of esomeprazole qid to set

an optimum PPI regimen during eradication therapy.

Methods: In a randomized cross-over study, 30 healthy young Japanese vol-

unteers (10 RMs, 10 intermediated metabolizers [IMs] and 10 poor metabolizers

[PMs] of CYP2C19) received esomeprazole 20 mg bid or qid for 1 week. Intra-

gastric pH monitoring was performed on Day-7.

Results: The median pH attained with esomeprazole 20 mg qid in all subjects

was 6.8 (4.5–7.8), which was significantly higher than that of bid (5.5 [3.5–
7.2], p < 0.0001). The median pHs attained with the bid and qid regimen were

5.3 (3.5–6.8) and 6.6 (4.5–7.5) in RMs, 5.5 (4.3–6.2) and 6.8 (5.9–7.7) in IMs,

6.2 (5.2–7.2) and 7.0 (5.0–7.8) in PMs, respectively. The median pHs with the

qid were significantly higher than those with the bid in RMs (p = 0.022), IMs

(p = 0.005) and PMs (p = 0.047). Although the median pHs with the bid dif-

fered significantly among different CYP2C19 genotypes (p = 0.004), those with

the qid were similar (p = 0.384).

Conclusions: Four-times-daily dosing of esomeprazole 20 mg achieved potent

acid inhibition, suggesting that HP eradication therapy based on esomeprazole

20 mg qid might have efficacy for Japanese patients failed by standard eradica-

tion therapy.

Abstract no.: P11.51

This abstract has been withdrawn.

Abstract no.: P11.52

CLINICAL CHARACTERSTICS AND OUTCOMES OF ANGIODYSPLASIA

PRESENTED AS UPPER GASTROINTESTINAL BLEEDING
H. Sung, Y. Jeong, J. Kim and W. Chung

The Catholic University of Korea, St. Vincent’s Hospital, Suwon, Korea

Background: Angiodysplasia is considered as the differential diagnosis of

upper gastrointestinal bleeding (UGIB), but the clinical features and outcomes

associated with UGIB from angiodysplasia have not been characterized.

Aim: To analyze the clinical characteristics and outcomes of angiodysplasia

presented as UGIB.

Methods: Between January 2003 and December 2012, a consecutive series of

patients who had UGIB and admitted to St. Vincent’s hospital, the Catholic Uni-

versity of Korea were retrospectively analyzed. A total of 35 patients with

bleeding from angiodysplasia were enrolled in this study. We compared the

UGIB group from angiodysplasia with asymptomatic control group (incidental

findings of angiodysplasia during endoscopic examination in health screening

center).

Results: When patients with UGIB from angiodysplasia were compared with

asymptomatic control group, there were significant differences of age, hemo-

globin level, hematocrit, blood urea nitrogen, sodium, albumin, fasting blood

sugar (FBS), location (body/ fundus) and size of the lesion (≥1 cm) in univari-

ate analysis. Also, the history of diabetes (FBS ≥126 mg/dL or HbA1c ≥6.5%
or on medication) and medication history (anti-platelet agents, warfarin, NSA-

IDs, steroids) were different. In multivariate analysis, there were significant

differences of the level of albumin, sodium, FBS, location and size of the

lesion. The rate of clinical recurrence of UGIB from angiodysplasia was 14.2%

(5/35).

Conclusions: When angiodysplasia was larger than or equal to 1 cm or located

in gastric body/ fundus, it was associated with UGIB. In patients with angiodys-

plasia, strict control of blood sugar and good general condition might reduce

the risk of bleeding.

Abstract no.: P11.53

THE RELATIONSHIP BETWEEN HELICOBACTER PYLORI INFECTION AND

DE NOVO EROSIVE REFLUX ESOPHAGITIS
A. Lee,* D. Lee,*,† J. Hwang,* J. Lee,* Y. Choi,* Y. Kwon,* J. Hwang,* Y. Jeong,*

H. Lee,* K. Yoon,* H. Yoon,* C. Shin,* Y. Park,* N. Kim,*,† S. Seol‡ and H. Jung†

*Seoul National University Bundang Hospital, Seongnam, Korea; †Liver Research

Institute, Seoul National University College of Medicine, Seoul, Korea; ‡Inje

University Paik Hospital, Busan, Korea

Introduction: The previous studies have suggested a negative association

between Helicobacter pylori eradication and the development of endoscopic ero-

sive reflux disease (ERD) in Asian population. However, they included very few

studies especially from Asian countries. We aimed to elucidate the association

between H. Pyroli infection and ERD.

Method: This is a retrospective chart review of H. pylori-positive patients with-

out endoscopic esophagitis who have visited for H. pylori eradication from Janu-

ary 1, 2013 to December 2013. They subsequently underwent gastroscopy after

eradication. We analyzed the association and risk factors between H. pylori erad-

ication failure (n = 30) and eradication successful group (n = 32).

Results: The median age of patients were 64 (52.71)/61 (51.71) years, respec-

tively (p = 0.60). The median duration of follow-up were 25 (6.68)/25 (10.44)

months (p = 0.328). By the end of follow-up period, de novo endoscopic esoph-

agitis were more prevalent in the Successful group than in the Failed group

(16.7% / 34.4%, p = 0.15) but the trend was not statistically significant. Uni-

variate and multivariate analysis revealed no significant association between

the incidence of ERD and age, gender, alcohol intake, smoking, weight change,

or the presence of a hiatus hernia.

Conclusions: We observed a trend that the incidence of de novo endoscopic

esophagitis was more common in H. pylori eradicated group than eradication

failure group. This clinical characteristic may suggest differences in the geo-

graphic or ethnic background. A large cohort study to assess the potential rela-

tionship between H. pylori infection and ERD is needed.

Abstract no.: P11.54

COMPARING THE EFFICACY OF HELICOBACTER PYLORI ERADICATION

IN VINNITSYA (UKRAINE) ON THE RESULTS OF THE RESPIRATORY

UREASE TEST
I. Paliy and S. Zaika

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Modern gastroenterology should solve a big problems associated with resistance

of Helicobacter pylori (HP) to antibiotics. Also the use of schemes of bismuth

become topical in the first stage of antihelicobacter pharmacotherapy.

Objective: To compare the effectiveness of the eradication schemes of HP at

2007–2012. There were analyzed 274 results of a controlling urea breath test

using 13C-urea (127 men and 147 women). The first group (146 patients)

received: standard dose IPP b.i.d., clarithromycin 0.5 g b.i.d. and amoxicillin

1.0 g b.i.d. (IPP + K + A). The second group (48 patients) were prescribed triple

therapy: standard-dose IPP b.i.d., clarithromycin 0.5 g b.i.d. and 0.5 g ornida-

zole b.i.d. (IPP + K + O). The third group (80 patients) received the quad ther-

apy: IPP standard dose b.i.d., clarithromycin 0.5 g b.i.d., amoxicillin 1.0 g b.i.d.

and bismuth subcitrate 0.24 b.i.d. (IPP + K + A + B). The duration of therapy

was 7 days. Negative results of the urea breath test was diagnosed in 82.2%

patients of the first group, 77.1% patients of the second group and 92.5%

patients of the third group. Comparing the results of successful eradication of

HP between the first (IPP + K + A) and the second group (IPP + K + O) we

haven’t found any significant differences (p > 0.05). While the level of success-

ful eradication of the third group was significantly higher (p < 0.01).

Thus, quad therapy based on IPP + K + A and bismuth subcitrate is a highly

eradication scheme in Vinnitsya.

Abstract no.: P11.55

EFFECT OF KOREAN RED GINSENG EXTRACT ON PPI-TRIPLE THERAPY

FOR HELICOBACTER PYLORI ERADICATION
A. Takagi,* A. Tsuda,* Y. Aiba,† R. Deguchi,‡ T. Suzuki,‡ H. Nakaminami,§

N. Noguchi§ and Y. Koga†

*General Internal Medicine, Isehara, Japan; †Infectious disease, Tokai University

School of Medicine, Isehara, Japan; ‡Gastroenterology, Tokai University School of

Medicine, Isehara, Japan; §Department of Microbiology, School of Pharmacy, Tokyo

University of Pharmacy and Life Science, Hachioji, Japan

Background and Aim: Triple therapy consisting of a proton pump inhibitor

(PPI) and the two antibiotics of clarithromycin (CAM) and amoxicillin (AMPC)
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has been used for the eradication of Helicobacter pylori as a first-line therapy.

However, the eradication rate recently fell to around 70% because of an

increase in CAM-resistant H. pylori. In order to find a new adjuvant agent for

eradication therapy, we studied the effect of Korean Red Ginseng Extract�

(KRGE) containing a large amount of saponin.

Methods: The effect of KRGE containing a large amount of saponin was studied

in a CAM-resistant H. pylori-infected mice model. We also conducted a pilot study

on KRGE supplementation with triple therapy in patients with H. pylori infection.

Results: A marked increase in the sensitivity of CAM-resistant H. pylori to the

antibiotics induced by KRGE was expected due the action of saponin, a main

component of KRGE. KRGE supplementation with triple therapy resulted in a

far better eradication rate than triple therapy alone in the treatment of CAM-

resistant H. pylori-infected mice. In patients with H. pylori infection, the eradica-

tion rate of KRGE plus triple therapy was 93.1% (27/29).

Conclusion: This study showed that triple therapy with KRGE improved the

efficacy of first-line H. pylori eradication therapy.

Abstract no.: P11.56

S-ALLYL CYSTEINE TO ATTENUATE HELICOBACTER PYLORI-GASTRITIS

AND GASTRIC CANCER VIA HISTIDINE DEACETYLASE INHIBITION
K. Hahm,* M. Chung,* Y. Han,* N. Kangwan* and Y. Shin†

*CHA University Bundang Medical Center, Seongnam, Korea; †Inha University

Hospital, Incheon, Korea

S-allyl cysteine (SAC) synthesized from garlic efficiently prevented Helicobacter

pylori-associated gastric carcinogenesis through rejuvenating chronic atrophic

gastritis in addition to preventing cysteamine-induced duodenal ulcer, water

immersion restraint stress-induced gastric ulcer, and NSAID-induced gastrouo-

denal damages. The rejuvenating action of SAC has rendered the significant

changes of gastric microbiomes reflecting the effective changes of gastric micro-

environment in accordant with amelioration of atrophy. SAC was pretreated

1 hours before H. pylori on RGM1 cells. MTT assay, DPPH assay, and DCF-DA

spectroscopy were done to check anti-oxidative action of SAC. SAC had excel-

lent efficacy by scavenging ROS on both DPPH assay and DCFDA study,

whereas the expressions of SOD-1 and GPX (glutathione peroxidase) were sig-

nificantly increased after SAC treatment. SAC significantly decreased inflamma-

tory cytokine, IL-1b as well as the expression of pro-inflammatory enzymes,

COX-2 and IL-8 against H. pylori. Centrally to these beneficiaries, SAC had sig-

nificant HDAC inhibition effect through suppressing HDAC3 and activating

Acetylated H3 and induced the expression of anti-apoptosis protein, Bcl-2 and

Heat shock protein, HSP70 chaperone for gastric cytoprotecton. All of these

mechanisms led to significant attenuation of H. pylori-chronic atrophic gastritis,

resulting in the prevention of gastric cancer. Molecular targeted prevention

should be applied to avoid from H. pylori-associated gastric carcinogenesis, about

which HDAC inhibition of SAC might be central and prerequisite action.

Abstract no.: P11.57

CONCOMITANT TREATMENT AGAINST H. PYLORI INFECTION IN A

GREEK POPULATION- A MULTIVARIATE ANALYSIS
V. Ntouli, S. Vrakas, S. Charalampopoulos, S. Labrinakos, G. Michalopoulos,

C. Makris and C. Tzathas

Tzaneio General Hospital of Pireus, Pireus, Greece

Introduction: High clarithromycin and metronidazole resistance rates in our

country has set the quest for effective first-line treatments that align with the

updated European guidelines.

Aim: Presentation of preliminary results of a perspective study of the concomi-

tant treatment (CT) used for first-line H. pylori eradication, with an attempt to

allocate possible factors that may relate with a successful eradication.

Method: 108 outpatients (Average Age: 52.9 years, M:39, F:69), diagnosed as

H.P-positive, were interviewed using a preformed questionnaire, recording: sex,

age, smoking, alcohol consumption, NSAID and long-term PPI intake, symp-

toms, anemia, personal history from upper GI and family history (FH) of gastric

Ca. All received 10-day CT: PPIs 9 2, Amoxicillin 1 g 9 2, Clarithromycin

500 mg 9 2 plus Tinidazole 500 mg 9 2. 6–8 weeks after ending of treatment,

all patients received UBT and compliance control. Results were analyzed per-

protocol (PP analysis) and by univariate logistic regression analysis (z test).

Results:

Eradicate ♂/♀

Age

45≥/45<
Smoking

�/+/ex
Alcohol

�/+
NSAID

�/+
Dyspepsia

�/+
GOR

�/+

+ 36/62 71/27 39/31/28 85/13 85/13 34/64 46/52

� 3/7 8/2 3/1/6 8/2 8/2 3/7 5/5

Eradicate Anemia

�/+
Gastric

ulcer

�/+

Duodenal

ulcer

�/+

PPIs

�/+
FH Ca

�/+

+ 64/34 94/4 83/15 84/14 87/11

� 7/3 8/2 10/0 7/3 9/1

PP: 90.74% (90.74% eradicated H. pylori).

None of the parameters studied showed any statistically significant difference

between patients that achieved eradication and those that did not.

Conclusion: So far, the concomitant treatment, used as first-line eradication

regiment against H. pylori, appears effective enough for Greek H.P positive

patients and in alignment with the European guidelines. None of the factors

under study was related with the eradication result.

Abstract no.: P11.58

ANTIBIOTIC-METAL COMPLEXATION: AN APPROACH TO

HELICOBACTER THERAPY
A. R. Shaikh, Z. S. Momin and S. D. Patil

MET Bhujbal Knowledge City, Institute of Pharmacy, Adgaon, Nashik, Maharashtra,

India

Novel organometallic compounds have been prepared by complexing the fluor-

oquinolones, norfloxacin, ofloxacin, ciprofloxacin, sparfloxacin, lomefloxacin,

pefloxacin and gatifloxacin, with bismuth, zinc, Iron, Copper and Manganese.

The complexes were characterized by UV, IR, atomic absorption spectroscopy,

elemental analysis, differential scanning calorimetry, thermogravimetric analysis

and mass spectrometry. Their antibacterial potential against Helicobacter pylori

and other microorganisms was investigated. These compounds were found to

possess strong activity against Helicobacter pylori with a minimum inhibitory con-

centration of 0.5 mg L-l. They also exhibited moderate activity against Escheri-

chia coli,Staphylococcus aureus, Bacillus pumilus and Staphylococcus epidermidis. These

bismuth-fluoroquinolone complexes have the potential to be developed as

drugs against H. pylori related ailments.

Abstract no.: P11.59

THE INFLUENCE OF VARIOUS HELICOBACTER PYLORI ERADICATION

SCHEMES ON THE MICROORGANISMS OF THE COLON IN PATIENTS

WITH GASTROESOPHAGEAL REFLUX DISEASE
S. Zaika and I. Paliy

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

It was found that GERD patients have qualitative and quantitative changes in

the microorganisms of the colon compared to healthy. Antimicrobials used for

eradication of Helicobacter pylori (H. pylori) may affect the condition of the colon

microorganisms and consequently lead to a risk of the onset of symptoms of

GERD.

Objective: To study the effect of H.P. eradication schemes on the microorgan-

isms of the colon in patients with GERD. The study included 30 patients with

GERD who was infected with H.P.

The first group took lansoprazole 0.03 g b.i.d., clarithromycin 0.5 g b.i.d. and

amoxicillin 1.0 g b.i.d. (L+R+A). The second group took lansoprazole 0.03 g

b.i.d., tetracycline 0.5 g b.i.d., metronidazole 0.5 g b.i.d., 0.12 g of bismuth sub-

citrate b.i.d. (L+T+ M+B). In the group L+R+A found that after eradication E.

coli didn’t differ significantly (p > 0.05) compared to before treatment (8.6

lg7 � 6.2 lg7 CFU/g vs 1.02 lg8 � 6.7 lg7 CFU/g). It does not found significant

(p > 0.05) differences between the amount of lacto- and bifidum bacteria before

and after the treatment.

Under the influence of the scheme L+R+A observed non-significant increase

(p > 0.05) weak-enzyme E. coli and hemolyzing E.coli compared with those

before treatment microorganisms.

In analyzing the quantitative results of bacteriological examinations in the

group L+T+ M+B it was found that after treatment had significant (p < 0.05)

reduction of lacto- and bifida bacteria and significant increase (p < 0.05) in

cocci-forming microflora of the colon compared to before treatment.
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Scheme eradication of H.P. L+T+M+B results in a reduction of saprophytic mi-

croflora of colon.

Abstract no.: P11.60

ANTI HELICOBACTER PYLORI REGIMENS SIDE EFFECTS: FREQNENCY

AND IMPACT ON COMPLIANCE TREATMENT
M. Boudjella,* A. Tebaibia,† Y. Saadaoui,‡ N. Chiali,‡ M. Lahcene§ and

N. Oumnia‡

*Algerian Research Laboratory on Helicobacter, Algiers, Algeria; †Algerian Research

Laboratory on Helicobacter, Algiers, Algeria; ‡Algerian Research Laboratory on

Helicobacter, Algiers, Algeria; §Algerian Research Laboratory on Helicobacter,

Algiers, Algeria

Aim: To evaluate the frequency of side effects in patients treated by anti Heli-

cobacter pylori (Hp) regimens and their impact on treatment compliance.

Patients and Methods: From 2002 to 2011, we collected, in a prospective,

unicentric and randomized study, data of 382 Hp positive patients treated by

OAM 10, OAM7,OAC7, OMC7 and Rbct regimens (mean age: 38.3, males: 121,

DNU: 295, DU: 87). During the treatment, patients have possibility to contact

investigators by telephone or to come for clinical check up in case of new event.

At the end of the protocol, side effects have been looked up by clinical question-

naire. Therapeutic compliance was assessed by recovering of not consumed

tablets. It was defined as very good when patients consumed 100% of tablets.

Results: Side effects were noted in 48% of cases. Their intensity was always

mild to moderate. Digestive disorders were the most frequently noted sides

effects (85.9%). Diarrhea, abdominal pain, ageusia and vomiting were observed

in respectively 12.5%, 9.3% 7% 0.2% of cases. Clarithromycine regimens were

more frequently responsible of abdominal pain (OAC7:23.2%, OMC7:14.7%,

OAM10:6.6%,OAM7:5.3%, Rbct:3.7%).Global observance was very good in

97.4% of patients. Side effects were rarely the cause of a treatment interruption

(3.5% of cases).

Conclusion: Side effects induced by anti Hp regimens were frequent. They

were mostly gastrointestinal effects, always minimal to moderate and rarely the

cause of treatment interruption.
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P12 NSAIDs, COXIBs, ASA
and H. pylori Infection
Abstract no.: P12.01

CHANGING TRENDS IN THE AETIOLOGY OF PEPTIC ULCER DISEASE IN

A TERTIARY HOSPITAL OF GERMANY
M. Venerito, R. Breja and P. Malfertheiner

Otto-von-Guericke University, Magdeburg, Germany

Background: A decline in prevalence of peptic ulcer disease (PUD) due to the

decreasing prevalence of Helicobacter pylori (H. pylori)-infection has been

reported.

Aim: To determine the prevalence of endoscopic PUD and its aetiology in a

tertiary hospital of Germany.

Methods: Patients with PUD diagnosed by endoscopy from 05/2001 to 12/

2002 and from 01/2006 to 12/2010 were identified in the digital archive of the

Otto-von-Guericke University Hospital. Demographics and intake of aspirin/

non-steroidal anti-inflammatory drugs (NSAIDs) were documented. Subjects

with positive results for at least one assay among histology, 13C-urease breath

test, rapid urease test or serology were classified as H. pylori-positive. Collected

data were compared between the two groups.

Results: 1007 Patients with PUD were identified, 172 (male 56.4%, mean age

63.2 years) in the period 2001/2002 and 835 (male 60.1%, mean age

65.6 years) in the period 2006–2010. The rate of endoscopic PUD increased

from roughly 100 to 165 per year over the study period. The prevalence of

H. pylori infection decreased from 52.8% to 38.4% (p = 0.004) whereas the

prevalence of aspirin/NSAID intake increased from 37.5% to 47% (p = 0.03)

among patients with PUD. In both groups roughly 15% of PUD patients had

both risk factors. The proportion of idiopathic PUD was 27% and 30% in the

period 2001/2002 and 2006–2010, respectively.
Conclusions: The rate of endoscopic PUD in our institution increased over the

study period. Aetiology of PUD changed substantially with a decrease of

H. pylori-positive PUD and an increase of PUD associated with aspirin/NSAID

intake.

Abstract no.: P12.02

TIME-RELATED VARIATION IN GASTROINTESTINAL LESIONS AMONG

NON-STEROIDAL ANTI-INFLAMMATORY AND ASPIRIN USERS WITH OR

WITHOUTH H. PYLORI INFECTION
G. M. Marras, S. Soro, C. Rocchi, M. Loria, G. M. Pes and M. P. Dore

Dipartimento di Medicina Clinica e Sperimentale, University of Sassari, Sassari, Italy

Background: H. pylori infection has been shown to approximately double the

risk of non-steroidal anti-inflammatory drug (NSAIDs) including aspirin of

peptic ulcer disease complications.

Aim: To analyze the prevalence of gastrointestinal (GI) lesions (ulcer and/or

erosions) in relation to H. pylori status, NSAIDs and ASA use in a cohort of

patients that underwent upper endoscopy for dyspeptic symptoms.

Methods: Patient records scheduled for upper endoscopy were acquired and

retrospectively reviewed. Patients with gastric histology available for H. pylori

identification and 13C-UBT or rapid urease test were included from 1995 until

2011 were included.

Results: A total of 11 360 records were analyzed. Gastric and duodenal ulcer

and/or erosions were significantly more common in patients positive for

H. pylori (eg, in 1995: 14.7% vs 9.4%) whereas in 2011 the prevalence had

decreased the difference remained (eg, 1.8% vs 0.5% for infected vs uninfected,

respectively). GI lesions were significantly more common in NSAID takers irre-

spective of H. pylori status and this difference remained over time (i.e., lesions

were found in 21.1% of uninfected NSAID users in 1995 and 4.2% in 2011 vs

47% and 7.7% in H. pylori infected individuals in 2011.

Conclusions: Both H. pylori infection and NSAID use independently and sig-

nificantly increase the risk for peptic ulcer and/or erosions. Peptic-ulcer disease

is rare in H. pylori negative non-NSAID-ASA user Sardinians undergoing endo-

scopy for evaluation of dyspepsia. The rapid decline of gastrointestinal lesions

associated with H. pylori infection and with NSAID use may relate to the

increased use of proton pump inhibitors.
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P13 Drug Resistance
Abstract no.: P13.01

ANTIBIOTIC RESISTANT PATTERN OF HELICOBACTER PYLORI

INFECTION IN THE SOUTH AND SOUTHEAST ASIAN COUNTRIES
V. Mahachai,* T. Ratanachu-ek,† T. Myint,‡ R. Pittayanon,§ Y. Yamaoka,¶

T. Uchida,** L. Tshering,†† S. Vannarath‡‡ and R. Vilaichone§§

*GI and Liver center, Bangkok Medical Center, Bangkok, Thailand; †Department of

Surgery, Rajavithi Hospital, Bangkok, Thailand; ‡Myanmar and University of

Medicine, Yangon General Hospital, Yangon, Myanmar; §Division of

Gastroenterology, Department of Medicine, Chulalongkorn University Hospital,

Bangkok, Thailand; ¶Department of Environmental and Preventive Medicine, Faculty

of Medicine, Oita, Japan; **Department of Molecular Pathology, Faculty of

Medicine, Oita, Japan; ††Department of Surgery, Jigme Dorji Wangchuck National

Referral Hospital, Thimphu, Bhutan; ‡‡GI Unit, Department of Medicine, Mahosot

Hospital, Vientiane, Lao People’s Democratic Republic; §§GI Unit, Department of

Medicine, Thammasat University Hospital, Bangkok, Thailand

Objective: Aim of this study was to survey antibiotic resistant of H. pylori

infection in South and Southeast Asian countries including Thailand, Laos,

Bhutan and Myanmar and to determine factors associated with antibiotic resis-

tance.

Methods: Total of 4998 strains were enrolled in this study (3964 Thailand,

329 Laos, 372 Bhutan and 333 Myanmar). EGD were performed in dyspeptic

patients during May 2004 and April 2013. Three antral biopsies were obtained

for culture, E-test or HelicoDR to detect mutations for clarithromycin and fluor-

oquinolone resistances.

Results: 1846 patients (36.9%) were infected with H. pylori (35.1% in Thai-

land, 36.2% in Laos, 73.4% in Bhutan and 31.2% in Myanmar). Prevalence of

antibiotic-resistant H. pylori was summarized in Table 1.

Table 1 Antibiotic resistant H. pylori in each country

Antibiotics (n = 682)

Thailand

(n = 400)

Laos

(n = 119)

Bhutan

(n = 111)

Myanmar

(n = 52)

Amoxicillin (MIC 0.25 lg/mL) 5.2% – 0% 0%

Clarithromycin (MIC 1 lg/mL) 3.7% 12.6% 0% 0%

Metronidazole (MIC 8 lg/mL) 36% – 82.9% 36.5%

Tetracycline (MIC 1 lg/mL) 1.7% – 0% 0%

Ciprofloxacin (MIC 1 lg/mL) 7.7% 13.4% 2.7% 5.8%

Levofloxacin (MIC 1 lg/mL) 7.2% 13.4% 2.7% 5.8%

Some factors were associated with antibiotic resistance eg. In Thailand, age>
40 years had higher prevalence of clarithromycin resistance than

age<40 years (4.7% vs 0%; p-value = 0.04). In Laos, BMI ≥25 were signifi-

cantly higher prevalence of clarithromycin resistance than BMI <25 (20.5% vs

8%, p-value = 0.048).

Conclusion: H. pylori infection remains major health problem in Asian coun-

tries. Metronidazole resistance was high and remains the most common antibi-

otic resistace in this area. Clarithromycin and fluoroquinolone are still useful.

Knowing pattern of antibiotics used in H. pylori eradication will permit optimal

choices for the best outcome in each geographical location.

Abstract no.: P13.02

ANTIMICROBIAL RESISTANCE IN HELICOBACTER PYLORI AND ITS

RELATIONSHIP WITH CONSUMPTION OF ANTIBIOTICS
T. Alarcón,*,† S. S�aez,* B. Merch�an,* B. Rubio,* F. G�omez de Olea* and

E. Ramirez†

*Medical School, Autonomous University of Madrid, Madrid, Spain; †Hospital la

Princesa, Madrid, Spain

The aim of this study was to determine the antimicrobial resistance in H. pylori

and the consumption of 3 antibiotics in the same health area.

245 H. pylori strains from 2009 to 2013 were studied. Biopsies obtained from

endoscopy were cultured in Pylori Agar and antimicrobial susceptibility per-

formed by E-test. Consumption of clarithromycin (CLR), levofloxacin (LVX)

and metronidazole (MTZ) in 2010 and 2013 was studied as defined daily doses

(DDD) and expresed as DDD per 1000 inhabitants and day (DID). Statistic

analysis was performed by chi-square and Pearson correlation.

Global resistance rate was 53.8% for CLR, 6.9% for LVX and 34.9% for MTZ.

Consumption as DID are shown in the table:

DID in 2010 and 2013

2010 2013 TOTAL

CLR 0.125 0.09 0.216

LVX 0.102 0.09 0.192

MTZ 0.01 0.011 0.021

Consumption of the 3 antibiotics acording the prescript department

Gastroenterology Department Pneumology Others

CLR 74.1% 1.6% 24.3%

LVX 8.3% 26.4% 65.3%

MTZ 67.2% 2.9% 29.9%

Gastroenterology Department was the higher prescript for CLR and MTZ and

Pneumology the higher prescript for LVX. CLR consumption decreased a 28.5%,

LVX decreased a 12.6% and MTZ increased a 8.9% from 2010 to 2013. A signifi-

cant association among decreasing consumption and resistance was found for

LVX. However, this association was not observed with CLR nor MTZ.

In this study a high resistance rate to CLR was observed and a decreasing in its

consumption does not correlated with a resistance decrease, at least in the per-

iod studied.

Abstract no.: P13.03

RANDOMIZED CLINICAL TRIAL: COMPARISON OF CONCOMITANT

THERAPY WITH HYBRID THERAPY FOR HELICOBACTER PYLORI

ERADICATION
J. Heo,* S. Jeon,* J. Lee,* J. Jung,† D. Lee,‡ C. Yang,§ K. Park¶ and S. Lee**

*Kyungpook National University Hospital, Daegu, Korea; †Catholic University of Daegu

School of Medicine, Daegu, Korea; ‡Daegu Fatima Hospital, Daegu, Korea; §Dongguk

University Gyeongju Hospital, Gyeongju, Korea; ¶Keimyung University School of

Medicine, Daegu, Korea; **Yeungnam University College of Medicine, Daegu, Korea

Background: In the era of increasing resistance of Helicobacter pylori against

antibiotics, non-bismuth-containing regimens have been validated for the opti-

mal treatment.

Aims and Methods: We aimed to identify the superb treatment option com-

paring concomitant and hybrid regimen as a first-line treatment for H. pylori

infection. A total of 485 na€ıve H. pylori-infected patients from six hospitals in

Korea were randomly assigned to concomitant and hybrid therapy groups. The

concomitant regimen consisted of 20 mg of esomeprazole, 1 g of amoxicillin,

500 mg of clarithromycin, and 500 mg of metronidazole, twice daily for

10 days. The hybrid regimen consisted of a 5-day dual therapy (20 mg of

esomeprazole, and 1 g of amoxicillin, twice daily) followed by a 5-day quadru-

ple therapy (20 mg of esomeprazole, 1 g of amoxicillin, 500 mg of clarithromy-

cin, and 500 mg of metronidazole, twice daily).

Results: Concomitant and hybrid eradication rates were 78.6% (187/238) vs

78.8% (190/241) by intention-to-treat (p = 0.943) and 90.3% (176/196) versus

89.6% (181/202) by per-protocol (p = 0.829), respectively. The incidence of

adverse events was similar between the two groups.

Conclusions: Concomitant and hybrid therapy were proven to be equally effi-

cient regimens as the first line treatment option for H. pylori infection.

Abstract no.: P13.04

CHANGES IN THE ERADICATION RATES OF FIRST AND SECOND-LINE

THERAPY FOR HELICOBACTER PYLORI AT THE CLINIC OF A COMPANY

FOR THE PAST 17 YEARS IN JAPAN
S. Mizuno,* K. Kato,† K. Oyama,* H. Kikuchi,* H. Sato,* T. Yamamoto,*

T. Mazaki,† Y. Ishii† and M. Moriyama*

*Department of Gastroenterology and Hepatology, Nihon University School of

Medicine, Tokyo, Japan; †Division of Research Planning and Development, Nihon

University School of Medicine, Tokyo, Japan

Background: Standard first-line eradication therapy for Helicobacter pylori (Hp)

infection is a proton pump inhibitor (PPI), amoxillin (AMPC), and clarithromy-
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cin (CAM) for 7-day in Japan. However, the eradication rate decreases as the

CAM resistance ratio rises. We studied primary and second eradication results

for patients with Hp infection in one Japanese company for the past 17 years

and determined eradication rate changes, retrospectively.

Methods: We assessed 544 subjects (23–61 years, 528 men) receiving Japanese

first- and second-line eradication therapies (1996-2013) in the company clinic

among approximately 3,500 employees and examined Hp eradication rates. We

conducted upper GI endoscopy. Infection was confirmed by serological testing or

rapid urease test, and eradication success was primarily confirmed using urea

breath testing.

Results: Eradication was successful in 445 cases. Based on intention-to-treat

(ITT)/per-protocol (PP) the first eradication rates were 81.8%/84.1%. In 57

cases before 2001 ITT/PP was 96.5%/96.5%. For 2002-5 (88 cases) ITT/PP was

87.5%/88.5%. For 2006-9 (150 cases) ITT/PP was 80.0%/82.2%. For 2010–
2013 years (215), ITT/PP was 77.7%/81.5%. A second-line eradication with

PPI, AMPC and metronidazole was required for 76 cases (74 men). Treatment

was successful in 67 cases, with ITT/PP being 88.2%/91.8%. During the 2002-7

period there were 13 cases, and ITT/PP was 92.3%/100%. During the 2008-9

period (18) ITT/PP was 88.9%/88.9%. During the 2010-11 period we had 2

cases and ITT/PP was 86.2%/89.3%. During a 12–13 year period we had 16

cases and ITT/PP was 87.5%/93.3%.

Conclusions: Although the first-line eradication rate decreased, second eradi-

cation rates have remained stable since 2006.

Abstract no.: P13.05

ESTABLISHMENT OF HIGH RESOLUTION MELT CURVE ASSAY FOR THE

DETECTION OF POINT MUTATIONS ASSOCIATED WITH

CLARITHROMYCIN RESISTANCE IN HELICOBACTER PYLORI
T. T. Perets,* E. Shporn,* D. Hamouda,* F. F. Valle,† R. M. Dickman‡ and Y. Niv‡

*Gastroenterology Laboratory – Rabin Medical Center, Petah Tikva, Israel; †Faculty

of Engineering – Catholic University of Portugal, Rio de Mouro, Portugal;
‡Department of Gastroenterology – Rabin Medical Center, Petah Tikva, Israel

Clarithromycin is used in the first line treatment of Helicobacter pylori (HP) infec-

tion and therefore, the prevalence of HP resistance to clarithromycin is increas-

ing continuously.

Clarithromycin resistance, the major cause of HP treatment failure, is attributed

to three point mutations (PM): A2142C, A2142G and A2143G within the pept-

idyl-transferase region of the 23 S rRNA gene. Our aim was to develop a fast

and accurate method for the detection of the three mutations mentioned previ-

ously, from HP isolates.

A total of 85 HP isolates, previously obtained from patients with general gastric

discomfort, were analyzed using a high resolution melt (HRM) curve analysis.

The isolates were compared to 4 reference plasmids that incorporate the three

mutations and the wild type (WT) sequences. There was a perfect correlation

between the HRM results and the 85 positive isolates - all were positive using

the HRM analysis.

Of the 85 isolates, 18 had a WT sequence (21.2%), and 67 (78.8%) contained a

23 S rRNA PM. Of the 67 isolates that include 23 S rRNA PM, 18 had an

A2142G PM sequence (26.8%), 22 had an A2142C PM sequence (32.8%) and

27 had an A2143G PM sequence (40.4%).

Our developed HRM assay has a perfect correspondence in its accuracy to other

detection methods, including HP isolation. It serves as an option for detecting

Clarithromycin resistance prior to administration of HP eradication therapy.

Abstract no.: P13.06

DOES TAILORED THERAPY BASED ON ANTIMICROBIAL

SUSCEPTIBILITY TESTING OVERCOME THE INCREASING FAILURE OF

STANDARD EMPIRICAL THERAPY FOR HELICOBACTER PYLORI

INFECTION?
R. Haider,*,†,‡ S. Smith,* B. Hall,*,† G. Holleran,*,† C. Morain,*,§ H. O’Connor,*,†,‡

N. Breslin† and D. McNamara*,†

*TAGG, Dublin, Ireland; †Department of Gastroenterology Tallaght Hospital, Dublin,

Ireland; ‡Department of Gastroenterology Naas Hospital, Naas, Ireland; §Charlemont

Clinic, Dublin, Ireland

Due to increased resistance to empirical antibiotics, eradication rates have

fallen considerably short of the 80% (intention to treat rates) that are consid-

ered minimal acceptable levels as recommended in Maastricht guidelines.

Study aimed to compare efficacy of standard empirical therapy with tailored

therapy based on antimicrobial susceptibility. In this study treatment na€ıve

H. pylori patients as assessed by CLO-test were invited to participate. Antral

biopsy was processed for antimicrobial susceptibility employing both standard

culture, E-testing & genotyping for resistance. Patients were randomised to

receive either empirical or tailored treatment which included standard triple

therapy or if resistance was detected triple therapy with Amoxicillin, Levoflox-

acin & PPI or quadruple therapy & follow up UBT was performed. To date

247 patients had CLO tests assessed & 52 (21%) were H. pylori positive.

Infected patients tend to be younger men (mean age 47 vs 53 years), p < 0.05

& 56% versus 46% were male. In all 47 (90%) patients have been rando-

mised & 40(85%) have completed study. Of 40, 15 (37.5%) & 25 (62.5%)

received tailored & empirical therapy respectively. In tailored arm 6 (40%)

received quadruple & 4 (27%) Levofloxacin & 5 (33%) standard triple ther-

apy. Eradication rates were higher in tailored group i.e. 87% (13/15): 68%

(17/25). 42% of strains were clarithromycin resistant & 7 of 8 (88%) patients

who failed empirical therapy had resistant strains (p < 0.001). Study showed

resistance levels to clarithromycin are high at 42%. Targeted therapy can

enhance eradication & larger numbers required before a new first line treat-

ment can be recommended.

Abstract no.: P13.07

EFFICACY OF SEQUENTIAL THERAPY IN HELICOBACTER PYLORI NA€IVE

PATIENTS WITH HIGH CLARITHROMYCIN RESISTANCE RATES
G. Fiorini,* N. Vakil,† V. Castelli,* I. Saracino,* C. Zaccaro,* C. Ricci,‡ A. Zullo,§

L. Gatta¶ and V. Berardino*

*Department of Medical and Surgical Sciences, Bologna, Italy; †School of Medicine

& Public Health, University of Wisconsin, Madison, WI, USA; ‡Gastroenterology Unit,

Univeristy of Brescia, Brescia, Italy; §Department of Gastroenterology and Digestive

Endoscopy, “Nuovo Regina Margherita” Hospital, Rome, Italy; ¶Gastroenterology and

Digestive Endoscopy Unit, Versilia Hospital, Lido di Camaiore, Italy

Background: Sequential therapy achieves remarkable results also in patients

harbouring resistant strains.

Objective: To assess the efficacy of Sequential therapy in eradicating na€ıve He-

licobacter pylori patients with multi-resistant strains.

Methods: Between 2010 and 2014, consecutive patients undergoing gastroscopy

were evaluated. 13C-UBT was performed and 2 biopsies from the antrum, angu-

lus, and corpus were obtained to perform histology. Further biopsies from antrum

were taken to perform RUT and to carry out culture and antimicrobial sensitivity

by Epsilometer test. According to EUCAST 2012 the following MIC breakpoints

were used: > 0.5, > 8 and 1 lg/mL for clarithromycin, metronidazole and levo-

floxacin, respectively. Patients were considered infected if culture alone or histol-

ogy and RUT were positive. All received standard Sequential therapy. Four to six

weeks after the end of the treatment, eradication was assessed by 13C-UBT.

Results: Up to date, 932 na€ıve consecutive Helicobacter pylori infected patients

were enrolled. Follow up are now available in 911 out of 932; eradication rate

was achieved in 867 out of 911 (95.2%; 95% CI: 93.8–97). Eradication rates

according to antibiotic resistance pattern were provided in the Table.

Conclusions: Sequential therapy is able to overcome the problem of multi-

resistant strains in a large proportion of patients. Sequential therapy may be the

optimal treatment for patients suspected of having multi-drug resistant strains

especially if clarithromycin is involved.

Resistance Cases Follow-up Eradication (%)

Cla 266 259 90.7

Metro 296 288 93.0

Levo 210 206 92.8

Cla + Metro 164 160 86.6

Cla + Levo 116 112 88.8

Metro + Levo 136 133 92.6

Cla + Metro + Levo 92 89 89.1
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Abstract no.: P13.08

IN VITRO ACTIVITY OF ARTEMISONE AGAINST DIFFERENT STRAINS OF

HELICOBACTER PYLORI
F. Sisto,* M. Scaltrito,* C. Masia,* M. Parvez,†,‡ R. Haynes§ and D. Taramelli†

*Dipartimento di Scienze Biomediche, Chirurgiche ed Odontoiatriche, Universit�a di

Milano, Milan, Italy; †Dipartimento di Scienze Farmacologiche e Biomolecolari,

Universit�a di Milano, Milan, Italy; ‡Department of Microbiology, Jahangirnagar

University, Savar, Dhaka, Bangladesh; §Centre of Excellence for Pharmaceutical

Sciences, North-West University, Potchefstroom, South Africa

Artemisinin is a sesquiterpene lactone endoperoxide extracted from Artemisia

annua. In addition to their antimalarial properties, artemisinin and its deriva-

tives possess immunomodulatory and antitumor properties. It has been reported

that artemisinin and derivatives are also active against Helicobacter pylori. The

aim of this study was to evaluate the antibacterial activity of artemisone, a new

derivative against both susceptible and resistant strains of Helicobacter pylori iso-

lated from human subjects in Lombardia, Italy. Artemisone is a second-genera-

tion artemisinin that has shown improved pharmacokinetic properties including

longer half-life and lower toxicity. The compound was tested against 25 clinical

isolates and one reference strain of H. pylori using the broth microdilution

methodology. In order to verify the rate and extent of killing of H. pylori by ar-

temisone, kinetic of bactericidal action was also assessed against the reference

H. pylori strain ATCC 43504. The growth inhibitory concentrations of artemi-

sone against the clinical isolates were similar to bactericidal action, with values

ranging from 0.25 to 0.5 lg/mL. Independent of their susceptibility to metroni-

dazole or chlaritromycin, 90% of the clinical isolates displayed growth inhibi-

tion by artemisone at 0.5 lg/mL. A decrease of 4-log10 in cell count was

observed after 48 hours at 0.5 lg/mL. Thus, artemisone displays promising anti-

bacterial properties against H. pylori. Therefore, use of artemisone in combina-

tion with antibiotics represents a potentially novel strategy for the treatment of

infection, especially in cases of multidrug resistant H. pylori.

Abstract no.: P13.09

WHICH TEST TO USE FOR DETERMINATION OF CLARITHROMYCIN AND

LEVOFLOXACIN SUSCEPTIBILITY IN HELICOBACTER PYLORI

INFECTION?
T. Becerikli,* Ö. Yılmaz,* E. Demiray-G€urb€uz,* M. Soyt€urk,† H. Ellidokuz‡ and

I. S�ims�ek†
*Department of Medical Microbiology, Faculty of Medicine, Dokuz Eyl€ul University,
_Izmir, Turkey; †Department of Gastroenterology, Faculty of Medicine, Dokuz Eyl€ul

University, _Izmir, Turkey; ‡Department of Biostatistics and Medical Informatics,

Faculty of Medicine, Dokuz Eyl€ul University, _Izmir, Turkey

Aim: To evaluate the effectiveness of GenoType HelicoDR(GTHDR) and Real-

time PCR(RT-PCR) for antimicrobial susceptibility; and also to confirm deter-

mined mutations leading to clarithromycin and levofloxacin resistance by

sequencing.

Methods: Antrum and corpus gastric biopsies and stool specimens of 58

patients were included and stool specimens of three patients could not be obtai-

ned.RT-PCR and GTHDR were used for both biopsy and stool specimens.DNA of

biopsies and stool specimens were extracted (QIAGEN). E-test was also per-

formed to determine clarithromycin and levofloxacin susceptibility in biopsy

specimens. Biopsy DNA specimens with different results obtained by above

methods were sent for sequencing to determine and confirm the point muta-

tions in rrl and gyrA genes.

Results: Concordance between GTHDR and RT-PCR was 81% and 64.6% for

determination clarithromycin wild-type, resistant and mixed-strains in biopsies

and stool specimens, respectively.In addition, correlation between biopsy and

stool specimens were 61.1% and 71.4% for clarithromycin by GTHDR and

RT-PCR, respectively.RT-PCR results had a better correlation than GTHDR with

sequencing results. Most specimens were detected mixed genotype by GTHDR,

while they were either wild-type or resistant by sequencing. Specimens with

“no band mutation” at codon87 were determined N87I mutation by sequencing

for levofloxacin.RT-PCR and GTHDR correlation with E-test were 73.0% and

63.3% to determine clarithromycin susceptibility in biopsy specimens, respec-

tively.Correlation between GTHDR and E-test for levofloxacin was 67.3%.

Conclusion: The highest correlation was obtained between two molecular

methods for clarithromycin susceptibility in biopsies.Although RT-PCR more

correlated with E-test, GTHDR could be preferred because of its ability to deter-

mine clarithromycin and levofloxacin susceptibility simultaneously and also to

detect mixed genotypes.

Abstract no.: P13.10

HIGH RATE OF CLARITHROMYCIN RESISTANCE IN HELICOBACTER

PYLORI CLINICAL ISOLATES OBTAINED FROM CHILDREN IN GREECE:

A RETROSPECTIVE STUDY, 2000–2013
B. Martinez-Gonzalez,* K. Papadakos,* P. Psarrakos,* E. Roma,† J. Panayiotou,†

D. N. Sgouras* and A. F. Mentis*

*Laboratory of Medical Microbiology, Hellenic Pasteur Institute, Athens, Greece;
†First Department of Pediatrics, University of Athens, Athens, Greece

Helicobacter pylori (Hp) resistance to antibiotics is increasing worldwide, compro-

mising the success of empirical anti-Hp standard regimens. Our aim was to

evaluate the primary Hp resistance from children to conventional antibiotics

during a 14-year period in Greece. Furthermore, we detected the gene muta-

tions associated with clarithromycin and levofloxacin resistance.

The study enrolled 222 Hp clinical isolates from children (age 10.70 �
3.16 years). For comparison purposes, the 2000–2013 timeframe was divided in

three periods; period 2000–2005 (77 Hp isolates), period 2006–2009 (88 Hp iso-

lates) and period 2010–2013 (65 Hp isolates). Hp antibiotic susceptibility was

assessed by E-test, adopting the EUCAST MIC breakpoints. The presence of

genetic mutations was determined by Real-Time PCR in clarithromycin-resistant

and by sequencing analysis of the Hp gyrase A gene in Levofloxacin-resistant

strains.

No resistance to tetracycline was detected. Resistance to amoxicillin was

observed only in period 2000–2005 (3.9% [3/77]). An increase in clarithromy-

cin-resistance and levofloxacin-resistance was observed in our study population,

with prevalence rates, ranging from 26% to 47.7% and 2.5% to 6.2%, respec-

tively. In contrast, metronidazole-resistance showed a decrease through the

study period (from 35% to 21.5%). The predominant mutations correlated with

clarithromycin-resistance were A2143G and A2142G in the 23S rRNA gene,

and the Asn87Lys mutation in the gyrA gene for levofloxacin-resistant strains.

The high prevalence of Hp clarithromycin-resistance and the emergence of lev-

ofloxacin-resistance in children patients highlight the need for adopting an

appropriate first line therapy on the basis of antimicrobial susceptibility testing,

in order to avoid treatment failure and the development of secondary resis-

tance.

Abstract no.: P13.11

TWO-YEAR MULTICENTER SURVEILLANCE OF HELICOBACTER PYLORI

ANTIBIOTIC RESISTANCE FROM ADULT PATIENTS IN GREECE
B. Martinez-Gonzalez,* P. Psarrakos,* S. Georgopoulos,† S. Michopoulos,‡

S. Karatapanis,§ D. N. Sgouras* and A. F. Mentis*

*Laboratory of Medical Microbiology, Hellenic Pasteur Institute, Athens, Greece;
†Gastroenterology and Hepatology Department, Athens Medical P. Faliron General

Hospital, Athens, Greece; ‡Gastroenterology Unit, Alexandra Hospital, Athens,

Greece; §First Department of Internal Medicine, General Hospital of Rhodes, Rhodes,

Greece

The increasing worldwide prevalence of Helicobacter pylori (Hp) antibiotic resis-

tance is a major cause of treatment failure, with variations observed within and

between countries. Our aim was to evaluate the primary resistance of Hp iso-

lates from adult patients, from different regions of Greece, to conventional anti-

biotics and to detect the gene mutations associated with clarithromycin (CLA)

and levofloxacin (LEV) resistance.

A total of 196 Hp isolates from adult patients (age 52.04 � 14.93) were col-

lected throughout the country over a 2-year period (2012–2014). Hp antibiotic

susceptibility was assessed by E-test adopting the EUCAST MIC breakpoints.

The presence of point mutations was analyzed by Real-Time PCR in CLA-resis-

tant and by sequencing analysis of the Hp gyrase A gene in LEV-resistant

strains.

No resistance to amoxicillin or tetracycline was detected. Overall, primary resis-

tance levels to metronidazole (MET), CLA and LEV were determined at 34.7%

(68/196), 25.5% (50/196) and 9.2% (18/196), respectively. Multi-drug resis-

tance was observed for MET-CLA (17/196, 8.7%), for MET-LEV (5/196, 2.6%)

and for MET-CLA-LEV (3/196, 1.5%). No statistically significant differences in
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antibiotic resistance were found between Hp isolates from different regions of

the country (p > 0.05). The predominant mutations correlated with CLA-resis-

tance were A2143G and A2142G in 23S rRNA gene, and the Asn87Lys muta-

tion in gyrA gene for LEV-resistant strains.

The high rates of primary antibiotic resistance, particularly to CLA, have been

associated with the high antibiotic consumption observed in our country. This

consideration highlights the importance of antibiotic susceptibility testing prior

to the implementation of treatment strategies using CLA in our country.

Abstract no.: P13.12

MOLECULAR CHARACTERIZATION OF ANTIBIOTIC RESISTANCE IN

ENTEROHEPATIC HELICOBACTER SPECIES
Z. Shen, J. Dzink-Fox, Y. Feng, A. Sheh and J. G. Fox

Massachusetts Institute of Technology, Cambridge, MA, USA

Enterohepatic Helicobacter species (EHS) naturally colonize animals, and have

been increasingly reported to causes colitis, gastroenteritis, bacteremia and

cellulitis in humans. Numerous antibiotics have been prescribed for H. pylori

eradiation; however, multiple strains of H. pylori have become multi-resistant.

It has been reported that mutations in H. pylori 23S rRNA, 16S rRNA and

gyrA genes are responsible for the resistance to clarithromycin, ciprofloxacin,

and tetracycline. To ascertain if EHS antibiotic resistances are related to simi-

lar gene mutations, we investigated by E-test the antibiotic susceptibility

profiles of 41 helicobacter strains isolated from animals and humans repre-

senting 24 different Helicobacter spp. (6 isolated from humans and 18 from

animals). Ten of 41 strains (24%) were resistant to clarithromycin, and 80%

of those resistant strains demonstrated an A2142G mutation in the 23S rRNA

gene. Of the 32% of the strains resistant to ciprofloxacin, 92% contained

mutations in the quinolone resistance-determining region (QRDR) of the gyrA

genes (codons 87, 89 or 91). In addition, 12 of 41 (29%) of the EHS strains

were resistant to tetracycline, with 58% demonstrating the AGA926 to 928?
TTC mutation in the 16S rRNA gene. EHS antibiotic resistance profiles varied

by Helicobacter spp. and the host from which the EHS was isolated. Antibiotic

resistance in EHS may be due, in part, to mutations in the 23S rRNA gene,

16S rRNA gene and/or the gyrA genes, comparable to those documented in

H. pylori.

Abstract no.: P13.13

MUTUAL EFFECTS OF ANTIMICROBIAL COMBINATION AGAINST

CLINICAL ISOLATES OF RESISTANT HELICOBACTER PYLORI IN VITRO
C. Song,*,† Y. Xie,*,†,‡ D. Liu,*,‡ X. Zhou† and M. Guo*

*Key Laboratory of Digestive Diseases of Jiangxi Province, Nanchang, China;
†Department of Gastroenterology, the First Affiliated Hospital of Nanchang

University, Nanchang, China; ‡Gastroenterology Institute of Jiangxi Province,

Nanchang, China

Objective: To illuminate the effects of 15 groups of combinations that com-

bined with each other by 6 kinds of antibiotics (A-Amoxicillin, C-Clarithromy-

cin, M-Metronidazole, L-Levofloxacin, T-Tetracycline, F-Furazolidone) against

antibiotic-resistant H. pylori in vitro.

Methods: The research was conducted by agar dilution method and checker-

board method to measure the minimal inhibitory concentrations of single and

combined antibiotics against 33 strains of resistant H.pylori, then the fractional

inhibitory concentration index (FICI) was calculated to evaluate effects. When

FICI ≤0.5 was defined as synergism, 0.5 < FICI ≤ s1 as accumulation,

1 < FICI ≤ 2 as independence and FICI > 2 as antagonism.

Results: The FICI in 15 groups were respectively [Form: Druga+ Drugb= FICI

(NO. of strains)]: (i) A+C = 0.5 (7), 0.75–1 (23), 1.25–2 (3) (ii) A+M = 0.5 (28),

0.75–1 (5) (iii) A+L = 0.5 (31), 0.75–1 (2) (iv) A+F = 0.5 (3), 0.75–1 (19),

1.25–2 (11) (v) A+T = 0.5 (3), 0.75–1 (8), 1.25–2 (12) (vi) C+M = 0.5 (9),

0.75–1 (24) (vii) C+L = 0.5(3), 0.75–1 (6), 1.25–2 (18), >2 (6) (viii)

C+F = 0.75–1 (26), 1.25–2 (7) (ix) C+T = 0.75–1 (29), 1.25–2 (4) (x) M+L = 0.5

(13), 0.75–1 (14), 1.25–2 (6) (xi) M+F = 1.25–2 (33) (xii) M+T = 0.5 (7), 0.75–
1 (17), 1.25–2 (9) (xiii) L+F = 1.25–2 (17), >2 (16) (xiv) L+T = 0.5 (18), 0.75–1
(15) (xv) F+T = 0.5 (13), 0.75–1 (20).

Conclusion:

1. In vitro, combination effects, such as A+M, A+L and L+T, were mainly

synergistic, while A+C, A+F, C+M, C+F, C+T, M+L, M+T and F+T were

additive. A+T, C+L, M+F and L+F primarily showed indifferent. Antago-

nistic action were showed in C+L (18.2%) and L+F (48.5%).

2. The same combinations showed various effects. Synergism and accumu-

lation increased the sensitivity of strains to drug. It is noteworthy for

physician to notice the importance of rational and efficient antimicrobial

combination as antagonism also existed in combinations.

Abstract no.: P13.14

USING A NOVEL DEVELOPED HIGH RESOLUTION MELT CURVE ASSAY

FOR THE ANALYSIS OF THE PREDOMINANCE OF HELICOBACTER

PYLORI CLARITHROMYCIN RESISTANCE
T. T. Perets,* E. Shporn,* D. Hamouda,* R. Gingold-Belfer,† D. Boltin,†

R. M. Dickman† and Y. Niv†

*Gastroenterology Laboratory – Rabin Medical Center, Petah Tikva, Israel;
†Department of Gastroenterology – Rabin Medical Center, Petah Tikva, Israel

Helicobacter pylori (HP) is the most common pathogen found in humans. Its

resistance to clarithromycin is increasing continuously and it is one of the main

reasons for eradication failure. The resistance is attributed to three point muta-

tions (PM): A2142G, A2142C and A2143G within the peptidyl-transferase

encoding region of the 23S rRNA gene.

We aimed to analyze the predominance of HP clarithromycin resistance by

using our novel high resolution melt (HRM) curve assay. A total of 32 HP stool

samples were collected from patients with general gastric discomfort who also

performed 13CO2 breath tests (BTs). HP DNA was extracted from the stool and

was analyzed by HRM. The results were compared to the BTs. The HRM posi-

tive results were further analyzed by comparing them to 4 reference plasmids

incorporating the three mutations and the WT sequences.

The HRM results presented 25 positive and 7 negative samples - demonstrating

a 53% clarithromycin resistance. When compared to the 21positive and 11 neg-

ative BT, the HRM had a sensitivity of 100% and specificity of 64%.

Of the 25 positive HRM samples, 6 (24%) had a WT sequence, 6 (24%) had an

A2142G PM, 7 (28%) had an A2142C PM, 4 (16%) had an A2143G PM and 2

(8%) were heterozygote (multiple peaks).

Our study is consistent with other reports suggesting an increasing HP clarithro-

mycin resistance worldwide. Further investigation is required in order to deter-

mine its prevalence in Israel. Moreover, our HRM assay may be used for

screening prior to administration of clarithromycin eradication therapy.

Abstract no.: P13.15

ERADICATION OF HELICOBACTER PYLORI INFECTION WITH OPTIMIZED

AND CONCOMITANT STARTEGIES IN A POPULATION WITH HIGH

CLARITHROMYCIN RESISTANCE
M. L. González-Bárcenas, M. C. Garc�ıa-Gavil�an, N. Fern�andez-Moreno,

M. A. Romero-Ordo~nez, J. M. Navarro Jarabo, F. Rivas-Ruiz and A. P�erez-Aisa

Agencia Sanitaria Costa del Sol, Marbella, Spain

Objective: To determine de eradication rate achieved of Helicobacter pylori

infection in a high-resistant clarithromycin population by applying 14-day clas-

sical triple therapy (OPT14), concomitant therapy during 10 and 14 days (CON-

CO10; CONCO14). To determine the rate of adverse effects present with these

regimens.

Method: Retrospective analysis of na€ıve patients with Helicobacter pylori infec-

tion ttreated with OPT14 (amoxicillin 1 g/12 hours, clarithromycin 500 mg/

12 hours, esomeprazo l40 mg/12 hours), CONCO10 AND CONCO14 (clarithro-

mycin500 mg/12 hours, metronidazole 500 mg/12 hours, amoxicillin 1 g/

12 hours, esomeprazo l40 mg/12 hours). Eradication was tested using the Urea

breath test 8 weeks after therapy. Qualitative and quantitative variables were

considered for de analysis, including gender, age, diagnosis, treatment regimen,

compliance, and adverse effects.

Results: 87 patients (64.4%women, 35.6%men) with a mean age of 51.39

(� 16.09) were initially included (23%smokers, 8%non-investigated dyspepsia,

65.5%functional dyspepsia, 21.8%peptic ulcer, 4.6%other diagnosis). 25.3%

received OPT14, 31% CONCO10, and 47.3% CONCO14. Eradication was

achieved in 87.2% (CI 95%:79.56–94.84%) (OPT14 86.4%; CONCO10 88.5%;

CONCO14 86.4%; p = ns). Mild adverse effects were observed in 25.3%,

described the most with CONCO10 (48% of CONCO10). Adverse effects

included abdominal pain (total 8%; 14.8% of CONCO 10. p = ns), metallic taste

(total: 6.9%; 18.5% of CONCO10. p = 0.015), and diarrhea (total 5.7%; 14.8%

of CONCO10), which did not condition treatment interruption.

Conclusions: The eradication achieved in our high clarithromycin-resistant

population suggests that first-line treatment options including optimized 14 day
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triple therapy and concomitant regimens improve our eradication rates and

should be the first option in treating na€ıve patients. Although ¼ of our patients

described adverse effects, these were mild and were not a cause of interruption

of the treatment.

Abstract no.: P13.16

RESISTANCE OF H. PYLORI ISOLATES FROM IRANIAN PATIENTS TO

COMMONLY USED FLUOROQUINOLONES
F. Siavoshi,* F. Malakutikhah,* F. Hosseini,* S. Khalili Samani* and A. Sohrab

Pour†

*Department of Microbiology, School of Biology, University College of Sciences,

University of Tehran, Tehran, Iran; †Digestive Disease Research Institute, Tehran

University of Medical Sciences, Tehran, Iran

Introduction: Resistance of Helicobacter pylori to antibiotics included in current

regimens is a major reason for treatment failure. Therefore, alternative regi-

mens including fluoroquinolones have been developed. In this study we

assessed the prevalence of resistance of H. pylori isolates from dyspeptic patients

to three fluoroquinolones.

Methods: Biopsies from 158 patients with gastric dyspepsia were cultured on

selective medium. H. pylori isolates were identified by morphology, positive ure-

ase, catalase and oxidase activity. Susceptibility of isolates (turbidity: 2 MacFar-

land) to ciprofloxacin, ofloxcacin and levofloxacin (MIC 1 lg/mL) was

determined using disk diffusion method. H. pylori isolates with diameter of inhi-

bition zones <20 mm were considered resistant.

Results: The rates of resistance to ciprofloxacin, ofloxcacin and levofloxacin

were determined as 48.73%, 62.02% and 43.03%, respectively. Among 158 iso-

lates, 50 (55.6%) exhibited resistance to all three antibiotics and 26 (16.45%)

were resistance to two antibiotics.

Discussion: Results of this study indicate that the resistance rates to ciproflox-

acin (48.73%), ofloxcacin (62.02%) and levofloxacin (43.03%) increased com-

pared to our previous study, 34.28%, 37.14% and 34.28% respectively.

Increase in resistance to ofloxacin was statistically significant. Accordingly,

although flouroquinolones have been widely used as an effective drug, preva-

lence of resistance to these antibiotics is relatively high in Iran and is increasing

over time. It could be due to widespread use of these antibiotics for treatment

of the genitourinary and respiratory infections and veterinary medicine.

Accordingly it is strongly suggested to determine the susceptibility of the

H. pylori isolates to fluoroquinolones before administration of regimen including

these antimicrobial family.

Abstract no.: P13.17

MOLECULAR DETECTION OF CLARITHROMYCIN AND

FLUOROQUINOLONES RESISTANCE IN HELICOBACTER PYLORI

INFECTION, DIRECTLY APPLIED TO GASTRIC BIOPSIES, IN A BRAZILIAN

URBAN POPULATION
G. M. Martins, K. S. Lima, B. D. C. V. Cota, B. S. F. Sanches, L. D. Moretzsohn

and L. G. V. Coelho

Federal University of Minas Gerais, Belo Horizonte, Brazil

Introduction: Antimicrobial resistance is the major factor leading to eradica-

tion failure in H. pylori (HP) treatment. Molecular tests are useful to detect

mutations predictive of clarithromycin and fluoroquinolones resistance. Knowl-

edge of the local prevalence rate of resistance is important to define the best

recommended treatment.

Aim: To assess the prevalence of primary resistance of HP to clarithromycin

and fluoroquinolones in a southeast urban Brazilian population.

Patients and Methods: 72 HP seropositive patients [65% female, mean age

39 (19–73) years] never treated before to HP were studied. All patients under-

went gastroscopy in addition to antrum and corpus biopsies and molecular test

GenoType HelicoDR (Hain Life Science, Germany) to detect HP and point muta-

tions in genes responsible for clarithromycin and fluoroquinolone resistance.

The molecular procedure was divided into three steps: DNA extraction from

biopsy samples, a multiplex amplification with biotinylated primers and a

reverse hybridization. The most frequent point mutations involved in resistance

to the two antibiotics were evaluated.

Results: Resistance to clarithromycin was detected in nine patients (12.5%)

and to fluoroquinolones in eight patients (11.1%). The point mutation A2147G

was the most common (77.8%) among resistant strains to clarithromycin. In

50% of the resistant strains to fluoroquinolones, the mutant codon couldn’t be

identified.

Conclusions: The resistance rates of clarithromycin (12.5%) and fluorquinol-

ones (11.1%) in a large southeast urban population in Brazil show acceptable

rates suggesting that these drugs remain appropriated options to first and sec-

ond line of HP treatment. The molecular test constitutes an adequate diagnostic

tool to monitor HP resistance.

Abstract no.: P13.18

THE ROLE OF ACRAB-TOLC EFFLUX PUMP ON ANTIBIOTIC

RESISTANCE OF HELICOBACTER PYLORI CLINICAL ISOLATES
Y. Chen,*,† Y. Xie,*,†,‡ N. Zhou,§ D. Liu,† X. Liu† and H. Wang*

*Department of Gastroenterology, The First Affiliated Hospital of Nanchang

University, Nanchang, China; †Key Laboratory of Digestive Diseases of Jiangxi

Province, Nanchang, China; ‡Gastroenterology Institute of Jiangxi Province,

Nanchang, China; §Jiangxi Institute of Medical Sciences, Nanchang, China

Objective: To elucidate the role of AcrAB-TolC efflux pump in multi-drug

resistance (MDR) of Hp clinical isolates.

Method: (i) The 10 Hp MDR strains and 10 susceptible strains which are sensi-

tive to 9 kinds of antibiotic were screened from 653 Hp clinical isolates; (ii) The

mRNA expression of genes related to AcrAB-TolC efflux pump(hefA, hefB,

hefC, hefD, hefE, hefF, hefG, hefH and hefI)were detected by q-PCR; (iii) The

mutation of resistance genes which are implicated in Metronidazole(rdxA and

frxA), Clarithromycin (23SrRNA), Levofloxacin(gyrA) resistance were detected

by gene sequencing, (iv) Influence of efflux pump inhibitors(CCCP and PAbN)
on the MDR of Hp were evaluated by testing MIC of antibiotics to Hp.

Results:: (i) There was no high expression of AcrAB-TolC efflux pump mRNA

in all the susceptibal strains; 1, 2, 1, 2, 3, 2, 3 and 2 of the MDR strains respec-

tively presented high expression of hefA, hefB, hefC, hefD, hefE, hefF, hefG

and hefH mRNA. (ii) The 8 MDR strains which resistant to clarithromycin had

mutations in the 23SrRNA gene, All the MDR strains had mutations in the

gyrA, rdxA and frxA gene. (iii) The MIC of Clarithromycin was decreased at

least 4-fold in 4 MDR strains by PAbN; The MIC of Metronidazole and Clari-

thromycin respectively were decreased at least 4-fold in 4 and 2 MDR strains

by CCCP.

Conclusion: The MDR of H. pylori clinical isolates is the result of a combina-

tion of the AcrAB-TolC efflux pump system and the resistant genes.

Abstract no.: P13.19

PREVALENCE OF THE POINT MUTATIONS IN 23S RRNA GENE

CONFERRING TO THE CLARITHROMYCIN RESISTANCE OF

HELICOBACTER PYLORI STRAINS – CORRELATION BETWEEN

MUTATIONS AND DIFFERENT LEVELS OF RESISTANCE
K. Klesiewicz,* E. Karczewska,* P. Nowak,* E. Sito,† I. Wojtas-Bonior* and

A. Budak*

*Department of Pharmaceutical Microbiology Jagiellonian University Medical

College, Krak�ow, Poland; †Falck Medycyna Outpatient Clinic of Gastroenterology,

Krak�ow, Poland

Background: The occurrence of clarithromycin resistance among Helicobacter

pylori (H. pylori) strains is the major cause of treatment failure. In regions with

high clarithromycin resistance prevalence (e.g.Poland), clarithromycin should

be abandoned in empirical treatment. The most prevalent factors contributing

to clarithromycin resistance are point mutations in 23SrRNA gene.

Aims: Evaluation of the occurrence of point mutations A2143G and A2142G

among clarithromycin resistant H. pylori strains and theirs correlation with dif-

ferent levels of clarithromycin resistance.

Materials and Methods: The study included 40 clarithromycin resistant

H. pylori strains isolated from patients between 2006–2013 in Southern Poland.

Clarithromycin resistance was tested by E-test to determine minimal inhibitory

concentration (MIC). Point mutations were detected by PCR-RFLP analysis with

restrictions enzymes: Eco31I and BbsI. The occurrence of the mutations was

carried out against the reference H. pylori ATCC700684strain. The statistical

analysis was conducted with the One-sided Fisher’s Exact Test at the 0.05 sig-

nificance level (p ≤ 0.05).

Results: MICs for clarithromycin ranged from 0.5 mg/L to 256 mg/L. Among

analysed strains 57.5% (23/40) exhibited the A2143G mutation, 30% (12/40) –
A2142G mutation and 12.5% (5/40) were negative for both mutations. In the

A2143G mutants, 96% (22/23) demonstrated low-level resistance to clarithro-

© The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 75–167150

Abstracts



mycin (MIC ≤ 32 mg/L) and 5% (1/23) – high-level (MIC > 32 mg/L), while

58% (7/12) of A2142G mutants had low-level resistance and 42% – high-level.

A2143G mutants had statistically significant lower MICs of clarithromycin than

A2142G (p = 0.012).

Conclusion: Among clarithromycin resistant H. pylori strains the most preva-

lent mutation was A2143G, which was associated with lower level of resis-

tance than A2142G mutation. Fast detection of clarithromycin resistant

H. pylori strains enables selection of appropriate treatment scheme without

clarithromycin.

Abstract no.: P13.20

THE EFFICACY OF SARCANDRA GLABRA EXTRACT ALONE OR

COMBINED WITH ANTIBIOTICS AGAINST ANTIBIOTIC-RESISTANT

HELICOBACTER PYLORI IN VITRO
M. Guo,*,† Y. Xie,*,†,‡ D. Liu† and C. Song*,†

*Department of Gastroenterology, the First Affiliated Hospital of Nanchang

University, Nanchang, China; †Key Laboratory of Digestive Diseases of Jiangxi

Province, Nanchang, China; ‡Gastroenterology Institute of Jiangxi Province,

Nanchang, China

Objective: To investigate the effect of sarcandra glabra extract(SGE) alone or

combined with antibiotics against drug-resistant Helicobacter pylori (H. pylori) iso-

lated from clinic.

Methods: The minimum inhibitory concentrations (MICs)of SGE and antibiot-

ics(A-Amoxicillin, C-Clarithromycin, M-Metronidazole, L-Levofloxacin, T-Tetra-

cycline and F-Furazolidone) alone against 20 strains of antibiotic

(Clarithromycin, Metronidazole and Levofloxacin) -resistant H. pylori were

determined by twofold dilution method. The MICs of SGE with antibiotics were

determined by agar plate method. The fractional inhibitory concentration

indexes (FICI) were calculated to evaluate the combined antibacterial activity.

When FICI ≤ 0.5 was defined as synergism, 0.5 < FICI ≤ 1 as accumulation,

1 < FICI ≤ 2 as independence and FICI > 2 as antagonism.

Results: The MIC of SGE against 20 strains of antibiotic-resistant H. pylori

were 2.5–0.625%. The FICI in 6 groups of SGE with antibiotics against 10 anti-

biotic -resistant H. pylori strains were respectively [Form: Druga+ Drugb = FICI

(NO. of strains)]: (i) S+A ≤ 0.5 (10), >0.5(0); (ii) S+M ≤ 0.5 (7), 0.5–1 (3), >1
(0); (iii) S+L ≤ 0.5 (6), 0.5–1 (4), >1 (0); (iv) S+F ≤ 0.5 (10), >0.5 (0); (v)

S+T ≤ 0.5 (10), >0.5 (0); (vi) S+C = 0.5 (8), 0.5–1 (2), >1 (0).

Conclusion:

1. SGE have bacteriostasis against antibiotic-resistant H. pylori strains.

2. SGE combined with amoxicillin, tetracycline or furazolidone have syner-

gistic action. SGE combined with Clarithromycin, Metronidazole or Levo-

floxacin have additivity action.

3. Supplementation with SGE during H. pylori eradication therapy maybe

improve antibiotic-resistant H. pylori eradication.

Abstract no.: P13.21

PREVALENCE OF A2143G POINT MUTATION FOR CLARITHROMYCIN

RESISTANCE AT THE FIRST DIAGNOSIS OF H. PYLORI INFECTION IN

SOUTHERN ITALY
F. Giorgio, C. Sorrentino, D. Piscitelli, A. Marzullo, E. Ierardi and A. Di Leo

University of Bari, Bari, Italy

Background: Among the point mutations conferring clarithromycin resistance,

only A2143G has been shown to have a strong impact on the failure of the differ-

ent first line regimens for H. pylori eradication. Therefore, its detection may be

the most useful tool for clarithromycin exclusion from the first line treatment.

Aim: To detect A2143G prevalence at the first diagnosis of H. pylori infection

in an area at high clarithromycin resistance.

Methods: Fifty consecutive patients (19 M and 31 F, age range 46–66) under-

going esophagogastoduodenoscopy for upper gastrointestinal symptoms were

recruited. In all histology and stool antigen test (HpSA) were performed and

the positivity for at least one test was used as inclusion criterion. In all patients

A2143G point mutation was detected by real time polymerase chain reaction

on paraffin-embedded samples after bacterial DNA isolation.

Results: H. pylori DNA was isolated from all patient samples. The concordance

with histology was found in 46/50 (92%). A2143G point mutation was found

in 11/50 (22%) patients.

Conclusions: The present study suggest that: (i) The search of H. pylori DNA

in gastric specimens has a good agreement with histology and could be consid-

ered as a diagnostic tool even for histology-negative doubtful cases; (ii) The

prevalence of A2143G reflects that of clarithromycin resistance in our geo-

graphic area; (iii) Mutation detection at first diagnosis could address therapeutic

choice by excluding clarithromycin based first-line regimens.

Abstract no.: P13.22

EVALUATION OF HELICOBACTER PYLORI FIRST LINE ERADICATION

THERAPY (PPI/AC) IN ELDERLY PATIENTS – EVALUATION OF

CLARITHROMYCIN RESISTANT RATE AND ERADICATION RATE
A. Tanaka, K. Tokunaga and S. Takahashi

Third Department of Internal medicine, Kyorin University School of Medicine,

Mitaka, Tokyo, Japan

Background: Sixty-five years or older person accounts for 24.1% of the popu-

lation in Japan. Therefore, a triple therapy which consists of amoxicillin

(AMPC), clarithromycin (CAM), and a proton pump inhibitor (PPI) [PPI/AC]

has been commonly used for the first line eradication regimen of Helicobacter

pylori (H. pylori) in many elderly patients. H. pylori related chronic gastritis was

approved and covered by national health insurance in February 2013. So, an

increase of H. pylori eradication cases in elderly patients is expected.

Aim: To evaluate the influence of CAM resistance in H. pylori positive elderly

patients treated with PPI/AC regimen.

Methods: The subjects were 202 H. pylori positive patients consist with 52

patients aged over 65 years and 150 patients aged under 65 years. H. pylori cul-

ture and CAM susceptibility test were performed using gastric biopsy specimens.

All patients were treated with PPI/AC regimen. Eradication was confirmed with
13C-urea breath test.

Results: The eradication rate were 80.2% (162/202) for all patients, 73.1%

(38/52) for aged over 65 years group, 82.7% (124/150) for aged under 65 years

group, respectively. CAM-resistant rate for H. pylori were 17.8% (36/202) for

all patients, 23.1% (12/52) for aged over 65 years group, 16.0% (24/150) for

aged under 65 years group, respectively.

Conclusion: Since CAM-resistant rate for H. pylori in elderly patients are

higher than in young patients, the eradication rate in elderly patients are lower

than in young patients.

Abstract no.: P13.23

DRUG RESISTANT H. PYLORI STRAINS ISOLATED IN MONGOLIA
B. Mandkhai, Y. Munkhdelger, N. Bira and J. Sarantuya

HSUM, Ulaanbaatar, Mongolia

Background: The resistance of H. pylori to the recently available antibiotic

treatment regimens has been a growing problem.

Objective: To evaluate the presence and prevalence of antibacterial resistance

in H. pylori in Mongolia.

Material and Method: Gastric biopsy specimens were used for H. pylori cul-

ture. The susceptibilities of the H. pylori isolates to clarithromycin, metronida-

zole, amoxicillin, tetracyclin, nitrofurantion and erytromycin were examined by

Etest strip. In addition, GenoType Helico DR which employs reverse hybridisa-

tion was used to confirm the presence of H. pylori, and detection of mutations

conferring resistance to clarithromycin and fluoroquinolones.

Result and Discussion: The 152 isolates were available for antimicrobial sus-

ceptibility testing. Resistant rate to metronidazol is in 68.4%, than to clatritromy-

cin is 35%, and amoxicillin is 33%. Of all H. pylori strains, resistance for 2 drugs

was observed in 34.5% and that for 3 drugs were observed in 17.7% of isolates.

H. pylori resistance for 4 or 5 drugs was detected in 7.1%. All 6 agents resistance

observed in one strain. The 23S gene mutation observed in 37,8%, gyrA gene

mutation of codon 87 in 10.5%, and codon 91 mutation in 12.6% (A2147G)

Conclution: The prevalence of resistance of H. pylori is very high to metroni-

dazole, moderate to clarithromycin, multidrug resistant strains to second choose

treatment are more frequently found. H. pylori antibiotic resistant strains fre-

quently have mutations in the 23S rRNA gene and gyrA gene.
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Abstract no.: P13.24

A MOLECULAR GENETICS-BASED APPROACH FOR THE DETECTION OF

CLARITHROMYCIN AND FLUOROQUINOLONE RESISTANT H. PYLORI

INFECTION
S. M. Smith,* R. B. Haider,* G. Holleran,* B. Hall,* H. O’Connor,* A. Lawson,†

C. O’Morain* and D. McNamara*

*Trinity College Dublin, Dublin, Ireland; †Public Health England, London, UK

Introduction: Molecular assays provide an alternative to standard H. pylori

culture and antimicrobial susceptibility testing. Single point mutations in

the H. pylori rrl gene encoding the 23S ribosomal RNA confer resistance to

clarithromycin. Mutations in the gyrA gene encoding the A subunit of DNA

gyrase confer resistance to fluoroquinolones.

Aim: To evaluate the performance of the GenoType HelicoDR assay for the

detection of H. pylori and antibiotic resistance compared to standard culture and

antimicrobial susceptibility testing.

Methods: Biopsies from patients positive for H. pylori infection by the Cam-

pylobacter-like organism (CLO) test were cultured for antimicrobial susceptibil-

ity testing using Etests (Biomerieux). Biopsy DNA was analysed for resistance-

mediating mutations using the GenoType HelicoDR assay (Hain Lifesciences).

Results: H. pylori DNA was detected in all of the 49 samples tested from CLO-

positive patients using the GenoType HelicoDR assay. The culture success rate

was 55% (27/49). Genetic resistance to clarithromycin was 47% (23/49). 22 of

the clarithromycin-resistant strains had the A2147G mutation, while 1 had the

A2146G mutation. Genetic resistance to fluoroquinolones was 12% (6/49). All

fluoroquinolone resistant strains were mutated at position 91 of the gyrA gene.

Of the 27 samples from which both culture and molecular test results were

available, the concordance in antimicrobial susceptibility data was 85% (23/27).

Conclusion: Overall genetic resistance rates for clarithromycin and fluoroqui-

nolones in our patient cohort were 47% and 12% respectively. Further studies

are required to investigate the impact of genetic resistance on treatment out-

come to assess the potential use for molecular assays in the clinic.

Abstract no.: P13.25

A NOVEL METHOD TO FACE LOW MUCOSA PENETRATION AGAINST

HELICOBACTER PYLORI
A. Ardalan,* H. Rafati,* A. Aliahmadi* and M. Hakemivala†

*Medicinal Plants and Drug Research Institute, Shahid Beheshti University, Tehran,

Iran; †Department of Microbiology, Medical school, Shahid Beheshti University of

Medical Science, Tehran, Iran

Introduction: Helicobacter pylori is known as the major cause of gastric ulcer-

ations. A common treatment is using multiple antibiotic therapy, due to the

low permeability of drugs into the gastric mucosa. This method of treatment

imposes patients to the various side effects and antibiotic resistance. In the cur-

rent study, cinnamon (Cinnamomum zeylanicum) was used as an herbal medicine

to evaluate its antibacterial activity against H. pylori.

Materials and Methods: Biopsy samples were obtained from endoscopy can-

didates who referred to Fayazbakhsh hospital during 2013. All samples were

homogenized immediately after they received and cultured on supplemented

blood agar. All plates incubated at micro-aerophilic condition and 37°C for

72 hours. H. pylori identification was done by Gram staining and biochemical

tests like urease, oxidase and catalase activity. Essential oil (EO) of cinnamon

was prepared and analyzed using GC-MS. Cinnamaldehyde was detected as the

major component. o/w nanoemulsions were then prepared and optimized using

sonication method and 5% (EO), Tween80 and Span80 as the surfactants. The

antibacterial effect of EO and Cinnamaldehyde against H. pylori was then sur-

veyed using MIC determination and disk diffusion assays.

Results and Conclusion: According to the results of antibacterial assays the

best MIC value was observed for EO with MIC 0.14 mg/mL, while this value

was reduced to 0.06 mg/mL for nanoemulsion. Cinnamaldehyde performed bet-

ter than EO in case of disk diffusion assays, where the inhibition zone was

54 mm and 62 mm for 10 lL/disk and 20 lL/disk, respectively.

Abstract no.: P13.26

COMPARISON OF ANTIMICROBIAL ACTIVITY OF OMEPRAZOLE AND

LANSOPRAZOLE AGAINST H. PYLORI
F. Siavoshi,* S. Shahreza,* N. Mohammadhosseini,† M. Mamivand* and A. Sima‡

*Department of Microbiology, School of Biology, University College of Sciences,

University of Tehran, Tehran, Iran; †Young researcher and elite club, Islamshahr

branch, Islamic azad University, Tehran, Iran; ‡Digestive Disease Research Institute,

Tehran University of Medical Sciences, Tehran, Iran

Aim: Proton pump inhibitors (PPIs) have been regarded as effective anti-

H. pylori components when used in combination with the currently used antibi-

otics. The study aimed to compare the anti-H. pylori activities of omeprazole

with lansoprasole.

Methods: 105 H. pylori isolates from dyspeptic patients were recruited. Serial

dilutions of omeprazole (128, 64, 32, 16) and lansoprazole (16, 8, 4, 2) were

prepared in DMSO. Ten microliter of each dilution was impregnated into blank

disks on the surface-inoculated blood plates. Plates were incubated at 37°C and

microaerophilic conditions and diameter of inhibition zones was recorded after

3–5 days.

Results: The MICs for omeprazole and lansoprazole were determined as 32

and 8 lg/mL, respectively. Among the 105 H. pylori isolates 93 (88.57%) were

sensitive to omeprazole and 94 (89.52%) to lansoprazole. The size of inhibition

zones was 14–65 (mean 39.5 mm).

Discussion: Omeprazole and lansoprazole were similarly effective against most

of the H. pylori isolates. However, 12 strains were resistant to omeprazole and

11 to lansoprazole. From these PPIs resistant strains 53% also showed resistance

to at least 5 currently used antibiotics. Future study could focus on the H. pylori

strains that showed resistance to these PPIs.

Abstract no.: P13.27

THE STANDARD TRIPLE THERAPY WAS NOT EFFECTIVE FOR PATIENTS

WHO HAD 23S RIBOSOMAL RNA MUTATED HELICOBACTER PYLORI
J. Lee, M. Jung and J. Heo

Kyungpook National University Hospital, Daegu, Korea

Background: Proton pump inhibitor and two types of antimicrobial agents,

amoxicillin, and clarithromycin have been widely used in the eradication of He-

licobacter pylori. However, antibiotic resistant strain has been rapidly increased as

an important factor for the failure of eradication. Previously, special attention

was given to the mechanism of clarithromycin resistance, and mutations of

A2143G or A2144G in the bacterial 23S ribosomal RNA (23S rRNA) gene were

well established with the relation of clarithromycin resistance.

Patient and Methods: Patients was examined by H. pylori PCR and mutation

at 23S ribosomal RNA. Positive H. pylori PCR without 23S rRNA mutation was

eradicated by standard triple therapy. But, positive H. pylori PCR with 23S rRNA

mutation was eradicated by standard triple therapy or concomittent therapy

with amoxicillin, proton pump inhibitor, clarithromycin and metronidazol or

quadruple therapy with bismuth, proton pump inhibitor, tetracycline and

metronidazol.

Result: H. pylori PCR positive was 295/796. 23S rRNA mutatation was 69/295.

The eradication rate of H. pylori for the point mutated group with standard tri-

ple therapy was 34.4% (10/29), and significantly lower than those of wild type

group which are 95.7% (113/118), concomitant therapy group which are

100%(6/6) and quadruple therapy group which are 85.7%(6/7), respectively

(p = 0.005)

Conclusions: When 23S rRNA point mutation was positive, the standard triple

therapy was not effective. We should consider the alternative regimen for the

23S rRNA point mutation group and survey the eradication rate of alternative

regimen. We’ll accumulate more data about eradication rate of alternative

regimen of H. pylori.
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Abstract no.: P13.28

INVESTIGATION OF ANTIMICROBIAL ACTIVITY TO DETERMINE MIC

VALUE OF CINNAMON BARK OIL AGAINST HELICOBACTER PYLORI
S. Gunes,* T. Becerikli,† F. Tıhmınlıo�glu‡ and Ö. Yılmaz†

*Department of Bioengineering, Izmir Institute of Technology, _Izmir, Turkey;
†Department of Medical Microbiology, Faculty of Medicine, Dokuz Eyl€ul University,
_Izmir, Turkey; ‡Department of Chemical Engineering, Izmir Institute of Technology,
_Izmir, Turkey

Aim: To determine MIC-value of cinnamon-bark-oil in comparison with

clarithromycin, also to investigate the effects of different parameters on antimi-

crobial activity of cinnamon-bark-oil.

Method: Agar dilution method was used to determine the MIC-value of clari-

thromycin and cinnamon bark oil(Sigma) by adopting CLSI recommendation

and also different parameters were performed to investigate the effects on

bacterial growth due to the difficult differentiation of H. pylori NCTC 11637

standart strain growth on cinnamon-bark-oil containing agar plates.

Serial dilutions of cinnamon-bark-oil were prepared in range of 1–1000 lg/mL.

MHA with both 5% and 10% sheep blood containing various concentrations of

cinnamon-bark-oil were prepared. Inoculum concentration of H. pylori was

adjusted to McFarland No2, No3 and No4. Suspensions were inoculated 3 and

5 lL by spot and spreading directly onto agar plates and incubated at 37°C for

72 hours under microaerophilic conditions.

All assays were performed in triplicate.

Results: MIC-value of cinnamon bark oil and clarithromycin were found 8

and 0.125 lg/mL, respectively.No significant difference was found for colony

growth by different McFarland scales and inoculum amounts. Because of the

transparent and fragile colonies of H. pylori, spreading bacterial suspension

directly onto agar plates was better to differantiate colony growth. Although,

the different inoculum concentrations and amounts didn’t effect the MIC-value,

much more colonies were observed in McFarland3 and 4 in comparison to

McFarland 2.

Conclusion: These results indicate that McFarland3 and/or 4 should be used

to evaluate and to obtain the best growth of H. pylori for the antimicrobial

activity of the cinnamon-bark-oil as an essential oil; and also spreading plate

methodology could be considered instead of spots for exact decision of inhibi-

tion concentration.

Abstract no.: P13.29

INCREASE IN THE RESISTANCE RATES OF H. PYLORI ISOLATES AFTER

5 YEARS
F. Siavoshi,* F. Hosseini,* S. Shahreza,* S. Khalili samani* and B. Afshar†

*Department of Microbiology, School of Biology, University College of Sciences,

University of Tehran, Tehran, Iran; †Digestive Disease Research Institute, Tehran

University of Medical Sciences, Tehran, Iran

Aim: The aim of study was to examine the antibiotic resistance of H. pylori iso-

lates from Iranian dyspeptic patients and compare the rates with those obtained

5 years ago.

Methods: H. pylori isolates were obtained from 158 patients (137 with gastritis,

19 peptic ulcer and 2 with precarcerous lesions), 83 female and 75 male (19–
86 years, mean age 45.5 years) using selective blood agar and microaerophilic

incubation. Disk diffusion method was used to evaluate resistance of isolates to

metronidazole, clarithromycin, tetracycline, amoxicillin and furazolidone with

MICs (lg/mL) of 8, 2, 0.5, 1 and 1, respectively.

Results: Resistance rates were estimated basis of diameter of inhibition zone of

≥20 mm for all antibiotics except furazolidone (≥13 mm). Resistance rate of

metronidazole was 81.64, clarithromycin %30.37, tetracycline %42.40, amox-

cillin %27.21 and furazolidone %19.62.

Discussion: When compared with the results of our previous study in 2008,

resistance rates to all the currently used antibiotics showed a significant

increase. No significant difference was found between antibiotic resistance age,

gender and gastric diseases.
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IDENTIFICATION OF H. PYLORI EPITOPES RESPONSIBLE FOR HOST

IMMUNO-RESPONSE MODULATION THROUGH ORF-FILTERED PHAGE

DISPLAY LIBRARIES AND INTERACTOME-SEQUENCING
S. Puccio,* M. Soluri,† E. Touati,‡ E. Pinatel,* C. Della Bella,§ M. D’Elios,§

D. Sblattero† and C. Peano*

*National Research Council (CNR) – Institute of Biomedical Technologies, Segrate,

Italy; †Department of Health Sciences, “A. Avogadro” University of Eastern

Piedmont, Novara, Italy; ‡Unity of Helicobacter Pathogenicity, Department of

Microbiology, Institute Pasteur, Paris, France; §Department of Experimental and

Clinical Medicine, University of Florence, Florence, Italy

To elucidate the molecular mechanisms involved in persistency/latency of the

H. pylori infection or in its progression towards serious diseases, it is necessary to

analyze the host pathogen interaction in vivo. The circulating antibody repertoire

represents an important source of diagnostic information, serving as biomarker to

provide a “disease signature”; its analysis can lead to the identification of H. pylori

epitopes responsible for host immuno-response modulation.

Here we propose a discovery-driven approach that couples “phage display” and

deep sequencing. This approach provides a simple procedure for identifying

novel antigens, by screening gDNA libraries, created from the pathogen gen-

ome, directly with sera from infected patients.

Three phage display libraries from three H. pylori strains (HP-26695, HP-B128

and HP-SS1) have been constructed by using b-lactamase ORF selection vectors

(Di Niro et al., 2010). Genomic DNA was sonicated, fragments cloned into the fil-

tering vector, after transformation libraries of 1x106 clones were obtained and

sequenced by 454 technology, showing that 93% of the CDSs were represented,

therefore being representative of the whole H. pylori antigenic ORFeome.

Finally putative antigens were selected from libraries using sera from patients

affected by H. pylori presenting increasing degrees of infection: (i) autoimmune

gastritis and pernicious anemia; (ii) gastric adenocarcinoma; (iii) MALT lym-

phoma. The results show that the diversity of the libraries obtained after selec-

tion is significantly reduced. Furthermore, individual ranks, for each infection

condition, have been compared highlighting the pattern of putative antigens,

shared by all the conditions, and some that can distinguish the different stages

of infection.

Abstract no.: P14.02

CHRONIC HELICOBACTER PYLORI INFECTION CAUSES SERUM IRON

STORAGE DEPLETION AND ALTERS LOCAL IRON GENE EXPRESSION IN

INS-GAS/FVB MICE (MUS MUSCULUS)
M. Burns,* Z. Ge,* S. Muthupalani,* M. Georgieff† and J. G. Fox*

*Massachusetts Institute of Technology, Cambridge, MA, USA; †University of

Minnesota Medical School, Minneapolis, MN, USA

Iron deficiency anemia affects >500 million people, and is linked to impaired

cognitive development in children. Helicobacter pylori also affects a substantial

proportion of the world’s population. Previous studies suggest that a causative

relationship exists between H. pylori pathogenicity and iron deficiency. We

examined the effect of H. pylori infection on iron deficiency and brain iron

homeostasis in a mouse model. Two replicates of INS-GAS/FVB male mice were

dosed with H. pylori (Hp) strain SS1 or sham dosed at age 7–9 weeks. Mice were

necropsied at 25–27 weeks post infection. Serum ferritin was lower in

Hp-infected mice than uninfected mice (p < 0.0001). Infected mice had a lower

red blood cell count and hematocrit (p < 0.001). Mean cellular volume was

increased in infected mice (p < 0.0001), as was reticulocyte % (p < 0.01), and

erythropoietin (p = 0.001). Gastric expression of hepcidin was downregulated

in Hp SS1 infected mice (p < 0.05). Expression of brain divalent metal ion

transporter (p = 0.01) was upregulated in Hp SS1 infected mice, while expres-

sion of brain derived neurotrophic factor 4 (synaptic plasticity marker) was

downregulated in infected mice, both consistent with brain iron deficiency. Our

data indicate that infection with Hp SS1 causes depletion of serum iron stores

and deregulated gastric and brain gene expression related to both iron metabo-

lism and synaptic plasticity. Blood analysis was consistent with anemia due to

blood loss. Ongoing studies seek to further define the relationship between

H. pylori, iron deficiency, anemia, and cognitive function.

Abstract no.: P14.03

ORAL ADMINISTRATION OF TRANS10, CIS12 CONJUGATED LINOLEIC

ACID (CLA) IN MICE INCREASES IMMUNE CELL ABUNDANCE IN THE

ADIPOSE TISSUE BUT NOT IN THE INTESTINE
M. Pini,* S. Touch,* I. Niot,† H. Poirier,† K. Cl�ement,* S. Andr�e* and

M. Guerre-Millo*

*Institute of Cardiometabolism and Nutrition (ICAN), UMR-S1166, Universit�e Pierre

et Marie Curie, Paris, France; †Inserm UMR U866, Universit�e de Bourgogne, Dijon,

France

Oral administration of trans10, cis12 conjugated linoleic acid (CLA) provokes

an accumulation of macrophages in the adipose tissue (Poirier et la, Diabetes

2006). Here, we used this model: (i) to assess the components of this immune

response in adipose tissue, (ii) to test whether the compound affect gut immu-

nity and permeability and (iii) to evaluate the resilience of adipose tissue and

intestine with disruption of treatment.

Methods: Immune cell abundance and phenotype were assessed by gene

expression analysis immunohistochemistry and flow cytometry in adipose tis-

sue, jejunum and colon of mice receiving daily gavage of CLA for 7 days and

after 9 days with no gavage.

Results: Macrophages but also T-lymphocytes accumulated in adipose tissue

with CLA treatment. Phenotypic analysis revealed the prevalence of M2 anti-

inflammatory macrophages. Immune cell infiltration was fully reversible after

9 days. In contrast to adipose tissue, both jejunum and colon displayed no

alteration in the expression of macrophage and T-lymphocyte markers after 7

CLA gavages. However, a decreased expression of genes encoding tight junction

proteins (claudin and occludin) was observed.

Conclusion: The molecular and cellular mechanisms by which oral adminis-

tration of CLA induce a marked immune response in the adipose tissue remain

unknown. Here, we show that this response is appropriate, as suggested by the

reversibility of the cellular alterations enlightening an unexpected resilience of

adipose tissue. Moreover, we propose that part of the effect of CLA could be

mediated by CLA-induced increased intestinal permeability.
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A STANDARD 7 DAY CLARITHROMYCIN BASED FIRST LINE THERAPY

ENRICHED WITH A MIX OF BACILLUS COAGULANS LACTOFERRIN AND

FRUCTOOLIGOSACCHARIDES IS EQUIVALENT TO SEQUENTIAL

THERAPY IN TERMS OF H. PYLORI ERADICATION
G. D’Angelo, F. Del Zompo, T. A. Di Rienzo, F. Mangiola, M. Campanale,

V. Ojetti, M. Candelli, M. Gabrielli, L. Lopetuso, F. Scaldaferri, A. Tortora,

E. Gaetani, G. Gasbarrini, A. Gasbarrini and F. Franceschi

Catholic University of Rome, Rome, Italy

Background: Previous studies showed a role of Lactoferrin, pre and probiotics

in increasing H. pylori eradication rate. In Italy, the best first line regimen is the

10-day sequential therapy. Whether adding all those adjuvants to a standard

therapy may exert a positive effect, possibly decreasing the duration of the ther-

apy is not known.

Methods: 300 age and sex-matched patients were randomized into 3 different

schemes: (i) Lansoprazole 15 mg/bid, Amoxicillin 1 g/bid, Clarithromycin

500 mg/bid for 7 days (LAC); (ii) sequential Lansoprazole 15 mg/bid plus

Amoxicillin 1000 mg/bid for 5 days, followed by Lansoprazole 15 mg/bid, Clari-

thromycin 500 mg/bid and Tinidazole 500 mg/bid for 5 days (LACT); (iii) Lan-

soprazole 15 mg/bid, Amoxicillin 1 g/bid, Clarithromycin 500 mg/bid for 7 days

enriched with a mix of Lactoferrin, Fructooligosaccharides and Bacillus Coagu-

lans/tid for 15 days (LAC-LFB). Eradication was confirmed by UBT. Compliance

and adverse effects were also assessed.

Results: Eradication rates were: LAC 72%, LACT 79.2% and LAC-LFB 85%.

Eradication rates were higher in LAC-LFB compared to LAC (p < 0.025) and

similar in LAC-LFB compared to LACT (p = 0.272). Interestingly, the occur-

rence of side effects was significantly lower in the group of LAC-LFB.

Conclusions: A mix of Lactoferrin, Fructooligosaccharides and Bacillus Coagu-

lans significantly increases the eradication rate of a standard clarithromycin

based triple therapy making it comparable to the sequential therapy. The lower

duration of the antibiotic therapy and the reduced occurrence of antibiotic-

related side effects make LAC-LFB a good alternative to sequential therapy.

Abstract no.: P15.02

SUPPRESSION OF GUT MICROBIOTA DYSBIOSIS AND ALLEVIATION OF

SEVERE DIARRHEA BY INGESTION OF PROBIOTIC BIFIDOBACTERIUM

BIFIDUM YIT 10347 IN JAPANESE RECIPIENTS OF HELICOBACTER

PYLORI ERADICATION THERAPY
T. Ohkusa,* H. Arakawa,* T. Osaki,† H. Yonezawa† and S. Kamiya†

*Department of Gastroenterology and Hepatology, The Jikei University Kashiwa

Hospital, Kashiwa, Chiba, Japan; †Department of Infectious Diseases, Kyorin

University School of Medicine, Mitaka, Tokyo, Japan

Background and Aim: A main cause of diarrhea following Helicobacter pylori

eradication therapy is gut microbiota dysbiosis. We conducted a randomized

double-blind placebo-controlled clinical trial to examine the effect of probiotic

Bifidobacterium bifidum YIT10347 on H. pylori eradication, diarrhea, and gut mic-

robiota dysbiosis.

Methods: Participants were 228 Japanese patients who were randomized into

an active group or placebo group, and ingested 100 mL of either fermented

milk containing B. bifidum YIT10347 (active group) or non-fermented milk (pla-

cebo group) once daily for 17 weeks. Triple therapy (lansoprazole 30 mg bid,

amoxicillin 750 mg bid, clarithromycin 200 mg bid) was treated at week 8 for

1 week to eradicate H. pylori (HpBF study), and side effects and rate of eradica-

tion were evaluated. Gut microbiota of 16 participants per group were analyzed

by 16S rDNA metagenomic sequencing and the UniFrac index was used to eval-

uate gut microbiota dysbiosis.

Results: H. pylori eradication rate and the occurrence of side effects did not

significantly differ between the groups, except that the occurrence of severe

diarrhea ≥4 days was significantly lower in the active group. Gut microbiota

dysbiosis occurred in both the groups, but the increase in the UniFrac index

was significantly suppressed in the active group. Recovery of gut microbiota

was significantly earlier in the active group (2–4 weeks than in the placebo

group (8 weeks).

Conclusion: Ingestion of probiotic B. bifidum YIT10347 suppressed gut micro-

bial dysbiosis and alleviated severe diarrhea in Japanese recipients of H. pylori

eradication therapy.

Abstract no.: P15.03

IMPROVE ERADICATION RATE OF STANDARD TRIPLE THERAPY BY

ADDING BISMUTH AND PROBIOTIC SUPPLEMENT FOR H. PYLORI

TREATMENT IN THAILAND
C. Srinarong,* A. Wongcha-um,† V. Mahachai‡,§ and R. Vilaichone*,§

*GI Unit, Department of Medicine, Thammasat University Hospital, Bangkok,

Thailand; †The University of Southampton, Southampton, UK; ‡GI and Liver Center,

Bangkok Medical Center, Bangkok, Thailand; §National Gastric Cancer and

Helicobacter pylori Research Center, Bangkok, Thailand

Objective: Standard triple therapy for H. pylori eradication is no longer effec-

tive in many countries including Thailand. This study designed to evaluate

efficacy of adding bismuth and probiotic to standard triple therapy for H. pylori

eradication in Thailand.

Method: This prospective single center study was done. H. pylori infected gas-

tritis patients were randomized to 7- or 14-day standard triple therapy plus bis-

muth with probiotic or placebo. Treatment regimen consisted of bismuth

subsalicylate (524) 2 tab twice daily, lansoprazole (30 mg) twice daily, amoxicil-

lin 1 g twice daily and clarithromycin MR 1 g once daily. Probiotic bacteria

were composed of Bifidobacterium lactis, Lactobacillus acidophilus and Lactobacillus

paracasei. Placebo was drinking yogurt without probiotic. CYP2C19 genotyping

and antibiotic susceptibility tests were done. H. pylori eradication was evaluated

by 13C-UBT 2 weeks or more after treatment.

Results: 100 subjects were enrolled (25 each to 7- and 14-day regimens with

probiotic or placebo). Antibiotic susceptibility testing showed 36.7% metronida-

zole and 1.1% of clarithromycin resistances. CYP2C19 genotyping revealed

40.8% RM, 49% IM and 10.2% PM. Eradication rate with 7- or 14 regimens

with probiotic achieved eradication rate of 100%. Interestingly, side effects with

bitter taste in 7-day regimen with probiotic was significant less than 7-day regi-

men with placebo (40% vs 64%; p –value = 0.04).

Conclusion: 7-day standard triple therapy plus bismuth and probiotic provided

excellent cure rate (100%) regardless of CYP2C19 genotype with less adverse

reactions in low clarithromycin resistance area. 7-day standard triple therapy

can return to clinical practice by adding bismuth and probiotic.

Abstract no.: P15.04

H. PYLORI-ERADICATION: EFFICACY AND SAFETY OF PROBIOTIC
Z. Natalia,* V. Simanenkov* and A. Suvorov†

*Department of therapy and clinical pharmacology, North-Western State Medical

University n.a, Saint Petersburg, Russian Federation; †Institute of Experimental

Medicine of the North-West Branch of the Russian Academy of Medical Sciences,

Saint Petersburg, Russian Federation

Aim: To evaluate the efficacy and safety of synbiotic with LAB stain Entero-

coccus faecium L-3 compared with prebiotic and placebo for H. pylori eradica-

tion in duodenal ulcer (DU) patients.

Methods: Randomized double-blind placebo-controlled trial. 81 H. pylori-posi-

tive patients with DU in remission were randomly assigned to three groups:

Group A received symbiotic (LAB - Enterococcus faecium L-3 106–7 CFU/g,

pectin, soy protein hydrolyzate, Laminaria saccharina), group B - prebiotic (pec-

tin, soy protein hydrolyzate, Laminaria saccharina), group C-placebo. Patients

took three pills t.i.d. 8 weeks.

Results: H. pylori eradication rates for the groups A, B, and C were 38% (11 of

29), 8.7% (2 of 23) and 10% (3 of 25), respectively. Synbiotic had showed a

higher eradication rate than prebiotic (v2 = 5.85, p = 0.0156) or placebo

(v2 = 4.61, p = 0.0317). Clinical or endoscopic relapses of UD or chronic gastri-

tis were observed in 14 patients in group A, 6 patients in group B and 8

patients in group C. Though H. pylori was eradicated, relapses still occurred in

some cases. Attributive relapse risk was 0.48, 0.26 and 0.28, respectively.

Relapse risk ratio was 2.45 (symbiotic vs placebo). No cases of enterococcus col-

onization of gastric mucosa were revealed by PCR with E. faecium specific

primers.

Conclusion: Monotherapy with synbiotic based on Enterococcus faecium is

not enough effective for H. pylori eradication but more effective then prebiotic

or placebo for H. pylori eradication in DU patients. Monotherapy with symbiotic

increases the risk of peptic ulcer relapse, indicating H. pylori is the major cause

but not the only one.
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ANTI-HELICOBACTER PYLORI EFFECT OF FERMENTED RED GINSENG

AND LACTOBACILLUS PLANTARUM
S. Choi* and K. Hahm†

*Busan Seongso Hospital, Busan, Korea; †CHA University, Bundang, Korea

Background/Aims: The Korean red ginseng or L. plantarum inhibits inflam-

matory change due to H. pylori infection. The authors wonder how potent anti-

H. pylori effects of L. plantarum fermented ginseng and if synergy effect of

administration L. plantarum and L. plantarum fermented ginseng at same time

in vivo.

Materials and Methods: IL-10-deficient mice and Mongolian gerbil mice

were divided into only infection group and other group that received L. planta-

rum, red ginseng or fermented red ginseng extracts. After infection, histopatho-

logic scoring, iNOS, COX-2, pERK, IL-6 and so on were determined.

Results: Histopathologic scoring was superior in group of L. plantarum, red

ginseng or fermented red ginseng. Other proinflammatory cytokines were sup-

pressed by L. plantarum, red ginseng extracts or fermented red ginseng extracts.

Fermented red ginseng was better than red ginseng. Furthermore, there was

synergy effect between L. plantarum and fermented red ginseng.

Conclusions: The rapid spread of resistant H. pylori strains caused by antibiot-

ics therapy, the addition of a fermented food, such as fermented red ginseng,

containing L. plantarum to the conventional antibiotic treatment of Helicobacter

infection should be considered.

Abstract no.: P15.06

EFFICACY OF DIFFERENT PROBIOTICS AS ANTIHELICOBACTER

MEDICATIONS IN VITRO
N. V. Baryshnikova,* Y. P. Uspenskiy,* A. B. Zhebrun,† A. V. Svarval,†

R. S. Ferman,† A. N. Suvorov‡ and E. V. Balukova*

*First St-Petersburg State Medical University n.a. I.P. Pavlov, St-Petersburg, Russian

Federation; †Pasteur Research Institute of Epidemiology and Microbiology,

St-Petersburg, Russian Federation; ‡Institute of Experimental Medicine, RAS,

St-Petersburg, Russian Federation

Background: It is known that addition of different probiotics to the standard

eradication therapy can increase eradication rate. According to Maastricht-IV

(2012): “certain probiotics and prebiotics show promising results as an adjuvant

treatment in reducing side effects”. But also probiotics can have any other

effects, eg. positive influence of probiotic on the human immune system or by

the direct inhibition of H. pylori by bacteriocines of probiotic strain.

The Aim: To analyze the efficacy of different probiotics as antihelicobacter

medications in vitro.

Methods: 14 strains of Helicobacter pylori were successfully cultivated from dys-

peptic patients. Incubation was made in standard conditions for H. pylori. We

used two variants of probiotic medications: 1st contain Enterococcus faecium

strain L-3, 2nd - lyophilisate cultural fluid of Bacillus subtilis. The studied probi-

otic medications were dissolved in distilled water in part 1:100 and were added

in a cup with an agar with different H. pylori strains. The assessment of growth

of H. pylori was analyzed after 6–7 days. Statistical estimation was performed in

Excel for Windows XP.

Results: Inhibition of grow of H. pylori was in 50% cases with Bacillus subtilis

and in 78.6% with Enterococcus faecium strain L-3.

Conclusion: These results can be associated with direct inhibition of H. pylori by

probiotics. But it is necessary to do more researches to confirm this hypothesis.
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AN EPITHELIAL CELL XENOGRAFT MOUSE MODEL TO STUDY THE

EFFECTS OF THE CYTOLETHAL DISTENDING TOXIN SUBUNIT CDTB OF

HELICOBACTER HEPATICUS
C. Péré-Védrenne,*,† L. Chambonnier,*,† B. Rousseau,‡ P. Dubus,§ F. M�egraud*,†

and A. M�enard*,†

*Centre National de R�ef�erence des Helicobacters et Campylobacters, Universit�e de

Bordeaux, Bordeaux, France; †INSERM U853, Bordeaux, France; ‡Universit�e de

Bordeaux, Bordeaux, France; §Histologie et Pathologie Mol�eculaire des Tumeurs,

Universit�e de Bordeaux, Bordeaux, France

The Cytolethal Distending Toxin (CDT) of Helicobacter hepaticus plays a key role

in inflammation and the development of liver cancer in mice via its active sub-

unit CdtB. The aim of the present study is to evaluate the direct effect of the

CdtB on tumoral development.

We developed several epithelial cell lines allowing the inducible expression of

the CdtB of H. hepaticus. The cdtB gene fused at its 3’ end to three repeats of the

influenza hemagglutinin epitope (3HA) was cloned into a plasmid having the

tetracycline inducible TRE promoter. The transfer of the cdtB-3HA sequence in

HT29 human colon adenocarcinoma and Hep3B hepatocellular carcinoma cell

lines was achieved by lentiviral transduction and transduced cells were selected

in the presence of puromycin. HT29 transduced cell lines (red fluorescent pro-

tein or cdtB-3HA) were engrafted into NSG immunodeficient mice (n = 15) and

the tumoral development was followed over time by measuring the tumor size.

After successful engraftment, mice were treated with doxycyclin. Preliminary

results revealed good tumor growth in control RFP mice while the tumor

growth was delayed in CdtB mice when compared to control cells (3 vs

50 mm3 per day). These results were confirmed by the tumor weight at nec-

ropsy: 0.114 versus 1.414 g in CdtB and RFP mice, respectively. Preliminary

histology results revealed an increased in caspase 3 expression in response to

the CdtB. New engraftments are in progress into NSG immunodeficient mice

(n = 40). This cell xenograft mouse model constitutes a new way of exploring

the CdtB effects of H. hepaticus.

Abstract no.: P16.02

HELICOBACTER PULLORUM ISOLATES IN FRESH CHICKEN

MEAT – PHENOTYPIC AND GENOTYPIC FEATURES
V. Borges,* A. Santos,* C. B. Correia,† M. Saraiva,‡ A. M�enard,§ L. Vieira,¶

D. A. Sampaio,¶ J. P. Gomes* and M. Oleastro*

*Department of Infectious Diseases, National Institute of Health Dr Ricardo Jorge,

Lisbon, Portugal; †Department of Nutrition, National Institute of Health Dr Ricardo

Jorge, Lisbon, Portugal; ‡Department of Nutrition, National Institute of Health Dr

Ricardo Jorge, Oporto, Portugal; §Universit�e de Bordeaux, Laboratoire de

Bact�eriologie, INSERM U853, Bordeaux, France; ¶Department of Human Genetics,

National Institute of Health Dr Ricardo Jorge, Lisbon, Portugal

This study reports sequencing of four Helicobacter pullorum strains isolated from

fresh chicken meat, using a membrane filtration method. Whole-genome

sequencing (WGS) using Illumina technology (MiSeq) followed by de novo assem-

bly using the Velvet software was performed. Sequence contigs were aligned and

ordered against the reference scaffolds of strain MIT 98–5489 using MAUVE. The

DnaSP software was applied to identify genomic regions with high SNP density.

Antibiotic susceptibility testing was performed by agar disc diffusion.

Genomes were extrapolated to vary from 1.7 to 2.1 Mb (GC content of ~34%),

revealing >98% similarity (on core-genome) with a mean number of nucleotide

differences of 22031.5 (SE � 91.9). DnaSP analysis revealed some high poly-

morphic regions, which were comprised mostly of hypothetical proteins, restric-

tion-modification enzymes, outer membrane proteins and a putative cytotoxin.

A cryptic plasmid of 4,149 bp was found in one isolate.

The four strains were resistant to ciprofloxacin, one was also erythromycin

resistant and another was tetracycline resistant. Ciprofloxacin resistance was

associated with a Thr?Ile substitution at codon 87 of GyrA; erythromycin resis-

tance was associated with the transition A2075G in 23S rRNA gene; tetracycline

resistance was associated with a single transversion A926T in 16S rRNA gene

(all according to H. pylori numbering).

The WGS approach revealed important features of H. pullorum, such as the

molecular basis of antibiotic resistance, and a high similar core-genome marked

by some high polymorphic regions covering genes with putative roles on host

adaptation. Taken together, these results emphasize the bacterium’s role as a

foodborne pathogen.

Abstract no.: P16.03

NOVEL HELICOBACTER SP. ISOLATED FROM COMMON MARMOSETS

(CALLITHRIX JAACHUS)
Z. Shen,* Y. Feng,* A. Sheh,* J. Everitt,† F. Bertram† and J. G. Fox*

*Massachusetts Institute of Technology, Cambridge, MA, USA; †GlaxoSmithKline,

Research Triangle Park, NC, USA

Purpose bred common marmosets from domestic sources housed in a U.S

research facility, and used in multiple drug discovery programs, were noted to

have a high incidence of spontaneous inflammatory bowel disease and spo-

radic cholecystitis and cholangiohepatitis. Inflammatory infiltrates increased in

incidence and severity with age. Because Helicobacter spp. have been linked to

gastrointestinal diseases, samples from the gastrointestinal tracts of 39 marmo-

sets were screened for Helicobacter spp. by culture and PCR. Helicobacter sp. was

frequently noted in marmosets; 26% of the marmosets were positive for heli-

cobacters by culture, and 49% were positive by PCR. Older animals (age

6–10) had a higher helicobacter prevalence rate (61%) compared to younger

animals (age 3–5), which had a 25% prevalence rate of Helicobacter sp. By flu-

orescence in situ hybridization, helicobacters were also detected in the cecum

and colon tissue sections. Seventeen strains of Helicobacter sp. were isolated

by culture from various samples including stomach, jejunum, colon, cecum,

feces, liver and gall bladder. The Helicobacter sp. were catalase, urease positive,

oxidase negative and had fusiform morphology; 16S and 23S rRNA sequence

analysis revealed that all the Helicobacter sp. had similar sequences, which

clustered as a novel Helicobacter sp. closely related to H. sanguini (96%), a spe-

cies isolated from cotton-top tamarins. The whole genome sequence of one of

the liver isolates MIT 09–6949 has a 1.9 Mb genome length with a 41% GC

content. These findings add to the increasing number of animal species with

gastrointestinal disease in which novel enterohepatic helicobacters have been

isolated.

Abstract no.: P16.04

HEPATOBILIARY TRACT CANCER AND SEROPOSITIVITY TO

HELICOBACTER SPP. IN THE ATBC STUDY
J. Butt,* A. Michel,* M. Willhauck-Fleckenstein,* W. Nicklas,† J. G. Fox,‡

G. Murphy,§ N. Freedman,§ D. Albanes,§ S. J. Weinstein,§ J. Virtamo¶ and

M. Pawlita*

*Infection and Cancer Program, German Cancer Research Center (DKFZ),

Heidelberg, Germany; †Central Animal Laboratories, German Cancer Research

Center (DKFZ), Heidelberg, Germany; ‡Division of Comparative Medicine,

Massachusetts Institute of Technology, Cambridge, MA, USA; §Division of Cancer

Epidemiology and Genetics, National Cancer Institute, National Institutes of Health,

Bethesda, MD, USA; ¶Department of Chronic Disease Prevention, National Institute

for Health and Welfare, Helsinki, Finland

Background: We recently found seropositivity to several H. pylori proteins to

be associated with biliary tract cancers within the prospective Finnish Alpha-

Tocopherol, Beta-Carotene Cancer Prevention (ATBC) study, although evidence

for other Helicobacter species (H. bilis and H. hepaticus) has also been described

previously. To detect antibodies to other Helicobacter spp and to assess their spe-

cies specificity we explored multiplex serology based on membrane extracts of

H. pylori, H. hepaticus, and H. bilis.

Methods: Fluorescent bead-based (Luminex) multiplex serology used 15 rec-

ombinantly expressed GST-H. pylori-tag fusion proteins and membrane extracts

of H. pylori, H. hepaticus and H. bilis as antigens. Sera of 64 biliary and 122 liver

cancer patients and 224 age-matched controls (ATBC study) were analyzed.

Results: Antibody reactivities to biliary tract cancer-associated H. pylori pro-

teins Omp, UreA, HP0231 and HP0305 could specifically be blocked by H. pylori

membrane extract. In addition to H. pylori, the prevalence of antibody reactivi-

ties to membrane extracts of H. hepaticus and H. bilis were more common in

biliary tract cancer patients compared to controls. Antibodies to H. bilis reached

statistical significance in association with gallbladder cancer (OR: 3.30, 1.06–
10.26).

Conclusion: The blocking experiments indicate the H. pylori specificity of the

antibody responses to the 4 biliary tract cancer-associated H. pylori proteins. In

addition, other Helicobacter spp. may be associated with biliary cancer. We are

currently further analysing antibody responses to Helicobacter spp. in more detail

using 14 proteins of H. bilis and H. hepaticus.
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THE INTERPLAY BETWEEN HELICOBACTER AND CAMPYLOBACTER

SPECIES AND OTHER GASTROINTESTINAL MICROBIOTA OF

COMMERCIAL BROILER CHICKENS
N. O. Kaakoush,* N. Sodhi,* J. W. Chenu,† J. M. Cox,* S. Riordan* and

H. M. Mitchell*

*University of New South Wales, Sydney, NSW, Australia; †Birling Avian

Laboratories, Bringelly, NSW, Australia

Background: Poultry represent an important source of foodborne enteropath-

ogens, in particular thermophilic Campylobacter species. Recent studies have

reported enterohepatic Helicobacter species in the microbiota of chickens and

on processed chicken meat, suggesting that chickens may serve as a reservoir

for these species, and potentially may be transmitted to humans.

Aims: To investigate the composition of the intestinal microbiota of chickens

prior to slaughter and to determine the bacterial taxa associated with the

absence or carriage of Helicobacter and Campylobacter species.

Methods: The fecal microbiota of 31 market-age broiler chickens (56 days)

resident on two neighbouring farms was determined using high-throughput

sequencing (HTS) and analysed using PCA, DIVERSE and SIMPER. Species-spe-

cific PCR was undertaken to confirm the prevalence and relative abundance of

Helicobacter pullorum and Campylobacter concisus.

Results: Based on HTS the gastrointestinal microbiota of chickens were classi-

fied into four potential enterotypes. While variations in farm conditions possibly

contributed to microbiota differences, each of the four enterotypes was detected

in both farms, suggesting these groupings did not occur by chance. Further dif-

ferences in the prevalence of Campylobacter jejuni subspecies doylei and the

emerging species, C. concisus, H. pullorum and H. brantae were observed within

these enterotypes. Microbial taxa that potentially could increase the likelihood

of colonization by Helicobacter and Campylobacter pathogens were identified.

Conclusion: Depletion of microbial taxa associated with an increase in patho-

gens and addition of taxa that compete with pathogens, could potentially form

the basis of competitive exclusion strategies to eliminate them from the gastro-

intestinal tract of chickens.

Abstract no.: P16.06

AVAILABILITY OF A SPECIFIC SYNTHETIC ANTIGEN OF HELICOBACTER

HEPATICUS FOR THE SEROLOGICAL DIAGNOSIS IN HUMAN
T. Shimoyama,* R. Takahashi†,‡ and Y. Fukuda‡

*Gastroenterology, Hirosaki University Graduate School of Medicine, Hirosaki, Japan;
†Sagami Research Laboratories, Wakamoto Pharmaceutical Co. Ltd., Kanagawa,

Japan; ‡Hyogo College of Medicine, Nishinomiya, Japan

Background & Aim: We developed a monoclonal antibody HRII-51 with high

specificity for H. hepaticus. MAb HRII-51-immunoreactant was a histone-like

DNA binding protein of H. hepaticus with molecular weight of 15 kDa (HH-15).

Synthesized HH-15 was considered as a useful ligand for serological diagnosis of

H. hepaticus infection in mice (EHSG 2013). The aim of this study was to exam-

ine the availability of synthetic HH-15 for human sera.

Methods: HH-15 antigen was synthesized by Fmoc solid phase chemistry (syn-

thetic antigen HH-15). Direct sandwich ELISA was prepared in which synthetic

antigen HH-15 was immobilized on ELISA plates. Serum samples were obtained

from 183 patients infected with HCV and 144 healthy subjects. 20 samples were

also tested after absorption with H. hepaticus cell lysate.

Results: Significant reduction of ELISA value was observed after absorption

with H. hepaticus cell lysate (p < 0.01). Mean ELISA value was 0.589 � 0.306 in

patients with HCV infection and it was higher than that in healthy subjects

(0.383 � 0.141, p < 0.01). Level of IgG was not different between the groups.

When a cut-off value for H. hepaticus seropositivity was defined as the mean OD

value plus 2-fold standard deviation of absorbed sera from healthy subjects,

positivity of the synthetic antigen HH-15-based ELISA was 33.9% in patients

with HCV infection and 4.2% in healthy subjects.

Conclusion: Synthetic histone-like DNA binding protein of H. hepaticus would

be useful for the diagnosis of H. hepaticus infection. Infection of H. hepaticus

would be more frequent in patients infected with HCV.

Abstract no.: P16.07

META-ANALYSIS OF FIRST-LINE TRIPLE THERAPY FOR HELICOBACTER

PYLORI ERADICATION IN KOREA: IS IT TIME TO CHANGE?
E. Gong, S. Yun, H. Jung, H. Lim, K. Choi, J. Ahn, J. Lee, D. Kim, K. Choi, H. Song,

G. Lee and J. Kim

Asan Medical Center, University of Ulsan, Seoul, Korea

Proton pump inhibitor (PPI)-based triple therapy consisting of PPI, amoxicillin,

and clarithromycin, is the recommended first-line treatment for Helicobacter

pylori infection. However, the eradication rate of triple therapy has declined

over the past few decades. We analyzed the eradication rate and adverse events

of triple therapy to evaluate current practices in Korea. A comprehensive litera-

ture search was performed up to August 2013 of 104 relevant studies compris-

ing 42,124 patients. The overall eradication rate was 74.6% (95% confidence

interval [CI], 72.1–77.2%) by intention-to-treat analysis and 82.0% (95% CI,

80.8–83.2%) by per-protocol analysis. The eradication rate decreased signifi-

cantly from 1998 to 2013 (p < 0.001 for both intention-to-treat and per-proto-

col analyses). Adverse events were reported in 41 studies with 8018 subjects

with an overall incidence rate of 20.4% (95% CI, 19.6–21.3%). The available

data suggest that the effectiveness of standard triple therapy for H. pylori eradi-

cation has decreased to an unacceptable level. A novel therapeutic strategy is

warranted to improve the effectiveness of first-line treatment for H. pylori infec-

tion in Korea.

Abstract no.: P16.08

COMPARISON OF HELICOBACTER PYLORI ERADICATION RATE

BETWEEN IATROGENIC AND NON-IATROGENIC GASTRIC ULCER
C. Yang,* S. Kim,† S. Lee† and B. Jang†

*College of Medicine, Dongguk University, Daegu, Korea; †College of Medicine,

Yeungnam University, Daegu, Korea

Background: Some studies reported that eradication rate of Helicobacter pylori

(H. pylori) in gastric ulcer disease is higher than non-ulcerative gastric disease.

Virulence factor and genotypes of H. pylori concerning non-iatrogenic gastric

ulcer and iatrogenic gastric ulcer is different and may affect eradication rate.

Aim of this study was to compare H. pylori eradication rate between iatrogenic

gastric ulcer and non-iatrogenic gastric ulcer.

Method: Among patients with iatrogenic gastric ulcer from endoscopic

removal of tubular adenoma or early gastric cancer or non-iatrogenic gastric

ulcer from Jan, 2009 to Dec, 2013 in Yeungnam university hospital, patients

diagnosed as H. pylori infection and treated were enrolled and reviewed retro-

spectively.

Results: Among 274 patients enrolled, 166 patients had iatrogenic gastric ulcer

and 108, non-iatrogenic gastric ulcer. Mean age (years � SD) was 64.5 � 8.8

in iatrogenic group and 54.7 � 11.7 in non-iatrogenic group with significant

difference (p < 0.001). Male proportion and smoking was not significantly dif-

ferent between two groups. H. pylori eradication rate was 110/166 (66.3%) in

iatrogenic group and 88/108 (81.5%) in non-iatrogenic group with significant

difference (p = 0.006). By multivariate analysis, only age was associated with

difference in H. pylori eradication rate.

Conclusion: H. pylori eradication rate was significant lower in patients with

iatrogenic gastric ulcer following endoscopic removal of adenoma or early gas-

tric cancer than non-iatrogenic gastric ulcer. As eradication of H. pylori in iatro-

genic gastric ulcer has preventive role, further studies to find ways to raise

H. pylori eradication rate in old age and iatrogenic gastric ulcer is needed.
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CONCOMITANT INFECTION HELICOBACTER PYLORI AND FEATURES

COURSE OF HCV-ASSOCIATED CHRONIC LIVER DISEASE
V. V. Kryvy, I. L. Klyaryts’ka and S. A. B. Matraou

Crimea State Medical University named after S. I. Georgievsky, Simferopol, Russian

Federation

Aim: Compare the course of chronic HCV-infection in Crimean population

patients depending on H. pylori-status.

Methods: 95 patients with HCV chronic viral hepatitis (CVH) and 51 patients

with HCV liver cirrhosis (LC) are distributed in the study and control groups,

depending on the status of H. pylori.

Results: Chronic atrophic gastritis met significantly more frequent in H. pylori-

positive patients with both CVH (26.18% vs 0.00%, p < 0.05) and LC (39.13%

vs 16.67%, p < 0.05).

Noted a higher prevalence of SIBO in H. pylori - positive patients with chronic

HCV-infection (LC: 73.91% vs 28.89%, p < 0.05). In H. pylori (+) patients with

chronic HCV-infection complicated small intestinal bacterial overgrowth (SIBO)

had higher levels of hydrogen (CHC H. pylori (+): 27.31 � 3.46 ppm, p < 0.05,

LC H. pylori (+): 59.01 � 6 18 ppm, p < 0.05).

In the H. pylori (+) group of patients with LC minimal hepatic encephalopathy

was observed significantly more frequently in comparison with the control

group (82.35% vs 22.22%, p < 0.05).

Conclusions: Analysis of H. pylori-positive patients with chronic HCV-infection

in the Crimean population, showed a higher prevalence of gastric mucosal atro-

phy and its close associative relation with SIBO. The relationship in patients

with chronic viral hepatitis and the liver cirrhosis (HCV) can be a predictor of

an unfavorable course of the disease.

Abstract no.: P17.02

HELICOBACTER PYLORI AND BILE MICROBIOTA IN PATIENTS WITH

CHRONIC NONCALCULAR CHOLECYSTITIS
G. Isaeva

Center of Hygiene and Epidemiology in the Republic of Tatarstan, Kazan, Russian

Federation

Aim: To study of presence H. pylori and other microbial flora in the bile sam-

ples of patients with chronic noncalcular cholecystitis.

Materials and Methods: In this study 210 patients (146- F, 64 - M) with

chronic cholecystitis were included. The average age of patients was 43.6 years.

Bile samples were separated into three portions: duodenal contents (portion A);

gallbladder contents (portion B), bile ducts contents (portion C). Smears pre-

pared from the bile were stained by cationic blue O (basal) and by Gram

method.

Results: Microbial association was detected in the duodenum, the gallbladder,

the bile ductus accordingly: Gram-positive cocci (staphylococci, streptococci) in

200 (95.2%), 162 (77.1%), 161 (76.7%) cases; Gram-negative rods in 121

(57.6%), 97 (46.2%), 89 (42.4%) cases; H. pylori in 178 (84.8%), 87 (41.4%),

133 (63.3%) cases; fusobacteria in 132 (62.9%), 69 (32.9%), 76 (36.2%) cases;

actinomyces in 17 (8.1%), 9(4.3%), 6(2.9%) cases; yeast-like fungi of genus

Candida in 204 (97.1%), 145 (69.1%), 157 (74.8%) cases; Giardia lamblia in

58 (27.6%), 67 (31.9%), 73 (34.8%) cases; Entamoeba coli in 69 (32.9%), 72

(43.3%), 75 (35.7%) cases. H. pylori in the bile had typical morphology (spiral-

shaped rod) and was associated with different morphological changes (prolifera-

tion, dysplasia, metaplasia) of bile mucosa.

Conclusion: The findings of this study indicate the possible influence of

H. pylori and other microbial flora (mainly gram-positives cocci, gram-negative

rods, yeast-like fungi) on the inflammation of gallbladder mucosa. The received

data support the concept of association of H. pylori and microbiota with chronic

cholecystitis, which requires further researches.
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SLOW OVERMETHYLATION OF HOUSEKEEPING GENES IN THE BODY

MUCOSA IS ASSOCIATED WITH THE RISK FOR GASTRIC CANCER
J. Oh, M. Rhyu, S. Jung, S. Choi and S. Hong

The Catholic University of Korea, Seoul, Korea

Helicobacter pylori (H. pylori) infection increases age-related diverse overmethyla-

tion in gene-control regions, which increases the risk of gastric cancer. The

H. pylori-associated overmethylation changes subsequently disappear when gas-

tric atrophy and cancer develop. To identify cancer-risk epigenotypes, we traced

dynamic methylation changes in the background mucosa of the stomach

depending on the extent of gastric atrophy. Paired biopsy specimens were

obtained from the non-cancerous antrum and body mucosa of 102 cancer

patients and 114 H. pylori-positive and 112 H. pylori-negative controls. The

grade of gastric atrophy was evaluated using the endoscopic atrophic border

score. The methylation-variable sites at the CpG-island margins and near the

transcriptional start sites lacking CpG-islands were semiquantitatively analyzed

by radioisotope-labeling methylation-specific PCR. We selected eight house-

keeping genes adjacent to Alu (CDH1, ARRDC4, PPARG, and TRAPPC2L) or

LTR retroelements (MMP2, CDKN2A, RUNX2, and RUNX3) and eight stomach-

specific genes (TFF2, PGC, ATP4B, TFF1, TFF3, GHRL, PGA, and ATP4A).

Analysis of age-related methylation in the H. pylori-positive controls revealed

slow overmethylation in the body and in the LTR-adjacent genes. A high-fre-

quency overmethylation defined based on the slowly overmethylated genes

was frequently observed in the body of gastric cancer patients with open-type

atrophy (odds ratio, 12.7; 95% confidence interval, 3.2–49.8). The rapidly

changing methylation of Alu-adjacent genes was barely increased in the antrum

of gastric cancer patients. Among diverse methylation changes associated with

H. pylori infection, an increase in slowly changing methylation could serve as a

cancer-risk marker.

Abstract no.: P18.02

ACTIVE GASTRITIS IN HELICOBACTER PYLORI NEGATIVE PATIENTS: A

NEW ENTITY?
M. Varbanova, K. Frauenschl€ager, C. Langner, A. Link and P. Malfertheiner

Department for Gastroenterology, Hepatology and Infectious Diseases, Magdeburg,

Germany

Background: Polymorphonuclear cell infiltration (PMN) of the gastric mucosa

is predictive for Helicobacter pylori (H. pylori) associated gastritis.

Aim: To investigate the prevalence and etiology of PMN in gastritis patients

without H. pylori infection.

Material and Methods: We enrolled 386 patients (age range 19–94, mean

56y) prospectively, who underwent upper endoscopy in the time period 2011–
2014. H. pylori status was determined by culture, RUT, histology, H. pylori and

CagA-serology. Histology was assessed according to the Updated Sydney Sys-

tem. 66 patients with gastric cancer, ulcer and neuroendocrine tumor were

excluded for the further analyses.

Results: PMN infiltration was found in 120/320 patients (38%). 109 of 120

PMN positive cases were H. pylori positive in at least one of the tests, while 11

patients (3.4% of the total, 9% of the PMN positive population) showed PMN

infiltration but were H. pylori-negative in all tests. Among these 11 patients

(Table 1), 4 had histologically proven chronic gastritis and 7 had chronic atro-

phic gastritis. PMN infiltration was present in at least 2 biopsy sites in 6 patients

and was always accompanied by lymphocyte infiltration. Furthermore, 6

patients exhibited corpus predominant atrophy, 5 of them intestinal metaplasia

(Table 1).

Conclusion: PMN-Infiltration of gastric mucosa is rare in H. pylori negative

patients. Although this form of gastritis may represent a new entity, certain

known etiologies (such as autoimmune gastritis, toxic damage) could, at least

partially, explain the PMN infiltration of the gastric mucosa.

Abstract no.: P18.03

INFLUENCE OF PROSTATE STEM CELL ANTIGEN GENE

POLYMORPHISMS AND DUPA GENE STATUS ON SUSCEPTIBILITY TO

HELICOBACTER PYLORI-ASSOCIATED DISEASES
H. Ichikawa,* M. Sugimoto,* S. Sahara,* T. Kagami,* Y. Yamaoka† and T. Furuta‡

*First Department of Medicine, Hamamatsu University School of Medicine,

Hamamatsu, Japan; †Department of Environmental and Preventive Medicine, Oita

University Faculty of, Yufu, Japan; ‡Center for Clinical Research, Hamamatsu

University School of Medicine, Hamamatsu, Japan

Background: Patients with duodenal ulcer (DU) have a reduced risk of

developing gastric cancer (GC) compared to those without. Recently, the

prostate stem cell antigen (PSCA) rs2294008 C>T polymorphism and Helicob-

acter pylori dupA status were found to be associated with different pathogene-

sis of DU and GC developments. We examined the influence of the PSCA

rs2294008 C>T polymorphism on susceptibility to H. pylori-related diseases

and the relationships between PSCA polymorphism, dupA status, and gastric

mucosal atrophy.

Methods: PSCA rs2294008 C>T polymorphism was assessed in H. pylori-posi-

tive Japanese patients (n = 488) with non-cardia GC (n = 193), gastric ulcer

(GU) (n = 84), DU (n = 61), and atrophic gastritis (n = 150), as well as in

H. pylori-negatives (n = 266). DupA status was assessed in atrophic gastritis

patients. Serum pepsinogen (PG) levels were measured, as a serological marker

of gastric mucosal atrophy.

Results: Frequency of PSCA rs2294008 C/C genotype in DU was 36.1%,

which was significantly higher than those with GC (12.4%), GU (19.0%), atro-

phic gastritis (10.7%) and H. pylori-negatives (19.5%) (p < 0.001). Compared

with DU, having the PSCA rs2294008 T allele significantly increased the risk of

GC (OR: 3.97, 95% CI: 2.02–7.80; p < 0.001), GU (2.40, 1.13–5.10; p = 0.023),

atrophic gastritis (4.72, 2.26-9.86; p < 0.001). Mean PG I/PG II ratio in T allele

carriers (2.17 � 0.75) was significantly lower than that in C/C genotype

(3.39 � 1.27, p < 0.001). The dupA status had no effect on progression of

gastric atrophy.

Conclusions: The PSCA rs2294008 C>T polymorphism is associated with

differing susceptibilities to H. pylori-associated diseases. PSCA rs2294008 T allele

carriers have increased risk of GC but not DU.

Table 1 Clinicopathological characteristics of PMN positive H. pylori-negative patients

Patient (Nr.) Age Gender Diagnosis PMN region Atrophy region IM PPI NSAID Eradication

164 56 M Chronic gastritis Antrum – – – – –
204 64 M Chronic gastritis Antrum – – Yes – –
351 26 M Chronic gastritis Antrum, corpus – – Yes – Yes

382 50 M Chronic gastritis Antrum, corpus – Yes – Yes –
38 53 M chronic atrophic gastritis antrum, corpus Antrum – – Yes –
90 54 M Chronic atrophic gastritis Antrum, corpus Corpus – – – –
104 41 F Chronic atrophic gastritis Corpus Corpus Yes – Yes –
106 79 F Chronic atrophic gastritis Corpus Corpus Yes Yes Yes –
183 77 M Chronic atrophic gastritis Antrum, corpus Antrum, corpus Yes – – –
210 50 F Chronic atrophic gastritis Antrum, corpus Corpus Yes – – Yes

249 51 M Chronic atrophic gastritis Antrum Corpus Yes – – –
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cagA STRUCTURAL TYPES AND LONG-TERM SURVIVAL OF PATIENTS

GASTRORESECTED FOR CARCINOMA
N. Figura,* F. Roviello,* C. Vindigni,† G. Barrasso,* E. Moretti‡ and D. Marrelli*

*Department of Medical and Surgical Sciences and Neurosciences, University of

Siena, Siena, Italy; †Division of Pathological Anatomy, AOUS, Siena, Italy; ‡Department

of of Molecular and Developmental Medicine, University of Siena, Siena, Italy

Introduction: Infection by cagA positive H. pylori strains increases the risk of

developing gastric carcinoma. cagA gene may present numerous genomic repe-

titions in the variable 30 region, which contains the EPIYA motif where CagA

undergoes phosphorylation. This variability may be associated with different

clinical outcomes. We examined the variable region of cagA genes of H. pylori

infected patients who underwent gastroresection for carcinoma.

Patients and Methods: DNA was extracted from gastric mucosa samples of

302 patients and the cagA 30 region of H. pylori was amplified by PCR using

primers spanning the entire variable region. The cagA structural types were

classified in A (the smallest size), B/D and C (the biggest size) types on the basis

of the amplicon dimension. cagA structural types were related to long term sur-

vival (20 years) using the Kaplan–Maier method.

Results: One hundred sixty-four patients (54.3%) were cagA positive; 75

patients (45.7%) had organisms with cagA structural type A, 36 (22.0%) type

A-B/D, 8 (4.9%) type A-B/D-C, 25 (15.2%) type B/D, 13 (7.9%) type B/D-C

and 7 (4.3%) type C strains. Only 17% of patients with type C strains versus

50% with type A survived at 20 years from the operation (p < 0.001). Patients

with cagA type C strains had distant metastases in 42.9% of cases (p = 0.004 vs

the other types).

Discussion: Patients operated for gastric carcinoma have the best and the

worst prognosis when they are infected by H. pylori cagA structural types A and

C, respectively.

Abstract no.: P18.05

This abstract has been withdrawn.

Abstract no.: P18.06

CLINICAL CHARACTERISTICS AND OUTCOMES FOR GASTRIC CANCER

PATIENTS AGED OVER 80 YEARS: A RETROSPECTIVE CASE-CONTROL

STUDY
H. Park, J. Ahn, H. Jung, J. Lee, K. Choi, K. Jeong, D. Kim, K. Choi, H. Song,

G. Lee and J. Kim

Asan Medical Center, Seoul, Korea

Background: The average human life expectancy is increasing, thus propor-

tion of elderly gastric cancer patients are also increasing. However, there have

been few reports describing outcomes of elderly gastric cancer in general.

Therefore, we investigated clinicopathological characteristics and survival in

elderly patients through a case-control study.

Methods: From January 2004 to December 2010, 291 patients aged over

80 years old (case group) were diagnosed with gastric cancer at Asan Medical

Center. At same period, 291 patients aged 18 to 80 years old were selected as

control group. Clinicopathological findings and outcomes were reviewed retro-

spectively and compared between the two groups.

Results: The case group showed significant differences in positive family history,

presence of symptoms, macroscopically advanced gastric cancer, differentiation,

stage, and resectability compared with control group. There was no difference in

the rate of Helicobacter pylori infection between the two groups. In clinical out-

comes, there was a significant difference in overall mortality between the two

groups (70.4% vs 26.8%, p < 0.001). The distribution of stage according to pres-

ence of symptoms showed a trend toward a lower clinical stage in absence of

symptoms than presence of symptoms in both of case group and control group.

Moreover, there showed a significantly longer overall survival in patients without

symptoms than symptomatic patients in case group (p < 0.001).

Conclusion: Gastric cancer in elderly patients aged over 81 years showed dis-

tinctive clinicopathological features. Although elderly patients showed advanced

stage at diagnosis and poor prognosis, early detection in asymptomatic patients,

could improve survival outcomes.

Abstract no.: P18.07

INCOMPLETE TYPE OF INTESTINAL METAPLASIA HAS THE HIGHEST

RISK TO PROGRESS TO GASTRIC CANCER: RESULTS OF THE SPANISH

FOLLOW-UP MULTICENTER STUDY
C. A. González,* J. M. Sanz-Anquela,† J. M. Sanz-Anquela,† O. Companioni,*

C. Bonet,* M. Berdasco,‡ C. L�opez,§ J. Mendoza,¶ M. Martin-Arranz,** J. J. Pozo,

** E. Rey,†† F. S�anchez-Ceballos,†† E. Poves,† L. Espinosa,† J. Barrio,‡‡

B. Madrigal,‡‡ M. Cuatrecasas,§§ I. Elizalde,§§ L. Bujanda,¶¶ A. Cosme,¶¶

A. Ferrandez,*** G. Mu~noz,*** M. Barenys,††† M. J. Paules,‡‡‡ S. Lario,§§§

M. J. Ramirez§§§ and J. P. Gisbert¶¶¶

*Environment and Cancer, Catalan Institute of Oncology, Hospitalet del Llobregat,

Spain; †Hospital Principe de Asturias, Alcal�a de Henares, Spain; ‡Cancer Epigenetics

and Biology Program, IDIBELL, Hospitalet del Llobregat, Spain; §Hospital

Universitario de la Princesa and IP, Madrid, Spain; ¶Hospital de la Princesa and IP,

Madrid, Spain; **Hospital Universitario La Paz, Madrid, Spain; ††Hospital Cl�ınico San

Carlos, Madrid, Spain; ‡‡Hospital R�ıo Hortega, Valladolid, Spain; §§Hospital

Universitari Cl�ınic de Barcelona, Barcelona, Spain; ¶¶Hospital Universitario Donostia,

San Sebasti�an, Spain; ***Hospital Cl�ınico Universitario Lozano Blesa, Zaragoza,

Spain; †††Hospital de Viladecans, Barcelona, Spain; ‡‡‡Hospital Universitari de

Bellvitge, Barcelona, Spain; §§§Corporaci�o Sanit�aria Universit�aria Parc Taul�ı, Sabadell,

Spain; ¶¶¶Hospital de la Princesa, IP and CIBEREHD, Madrid, Spain

Introduction: In high or moderate risk population, surveillance of patients at

risk of progression from gastric precursor lesions (PL) to gastric cancer (GC) is

recommended. The incomplete type of intestinal metaplasia (IM) may be con-

sidered as the best candidate, but more research is needed.

Aims: (i) To evaluate the risk of progression to GC in patients with PL; and (ii)

To assess the effect of virulence factors of H. pylori infection, the effect of poli-

morphisms of candidate genes, and the effect of epigenetic variants. Results

regarding the first aim are described in this presentation.

Methods: Multicenter follow-up study including 649 patients, diagnosed with

PL between 1995 and 2004, in 9 Spanish hospitals, which repeated the endos-

copy and biopsy (Sidney protocol) during 2011–2013. Fresh gastric mucosa, sal-

iva sample, and questionnaire on habits of life were collected. DNA from

paraffin blocks of recruitment biopsy was used for analysis of H. pylori (PCR)

and of methylation patterns (Infinium-450-K-methylation-arrays). Based on

morphology, IM was sub-classified as complete (small intestinal type, CIM) and

incomplete (colonic type,IIM). Analysis was done using Cox-proportional haz-

ards-risk (HR) models.

Results: At baseline, 24% of patients had atrophic gastritis, 38%CIM, 34%

IIM, and 4% dysplasia. Mean follow-up was 12 years. 24 patients (3.7%) devel-

oped a gastric adenocarcinoma during follow-up. The incidence rate of GC was

2.76 and 5.76 per 1000 person-years, for those with CIM and IIM respectively.

The HR of progression to CG was 6.4(95% CI = 0.8–49.6) and 2.4 (0.3–19.8)
for those with IIM and CIM at baseline, compared with those with chronic atro-

phic gastritis.

Conclusion: Patients with IIM have the highest risk of progression to GC.

Abstract no.: P18.08

ASSOCIATION BETWEEN GLYCOGEN SYNTHASE KINASE-3 BETA AND

H. PYLORI IN DIFFERENT GASTRIC PATHOLOGIES
W. Xu and N. Lu

Department of Gastroenterology, The First Affiliated Hospital of Nanchang University

Nanchang, Nanchang, China

Background: Ectopic activation of the Wnt signaling pathway occurs in multi-

ple human cancers. Glycogen synthase kinase-3beta (GSK-3b) regarded as a

multifunctional serine/ threonine kinase plays a crucial regulatory role in the

Wnt signal transduction pathway. However, the change of GSK-3b and phos-

phorylation of GSK-3b (the inactive state of GSK-3b) in gastric cancer tissues

and their association with Helicobacter pylori (H. pylori) remain unknown.

Method: We examined expression of GSK-3b and phosphorylation of GSK-3b
by immunohistochemical procedure from 165 patients with or without H. pylori

infection who underwent endoscopy at our hospital.

Results: We found that there was a statistically significant difference on the

expression of GSK-3b (p < 0.001) and phosphorylated GSK-3b (p < 0.05) in

various stages of gastric mucosal lesion. In the 79 cases of H. pylori positive

group, the result was also obvious. Besides expression of them were indepen-

dent of H. pylori infection in chronic gastritis, intestinal metaplasia and atypical

hyperplasia group (p > 0.05) but not in gastric carcinoma group (p < 0.05). And

also in the H. pylori positive gastric cancer group, the expression of GSK-3b
reduced and phosphorylated GSK-3b rose.

Conclusion: Expression of GSK-3b decreases and phosphorylated GSK-3b
increases in gastric cancer tissues, especially in H. pylori positive patients. The
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inactivation of GSK-3b is related to the initiation or progression of gastric can-

cer. H. pylori may be involved in the inactivation of GSK-3b.

Abstract no.: P18.09

HELICOBACTER PYLORI vacA I1/-D1 GENOTYPES COULD BE

IMPLICATED AS RISK BIOMARKERS FOR GASTRIC CANCER IN

ARDABIL: A VERY HIGH-INCIDENCE AREA OF GASTRIC CARDIA

CANCER IN IRAN
E. Abdi,* S. Latifi-Navid,* S. Zahri,* A. Yazdanbod† and I. Feizi‡

*Department of Biology, Faculty of Sciences, University of Mohaghegh Ardabili,

Ardabil, Iran; †Gastrointestinal Cancer Research Center, Ardabil University of

Medical Sciences, Ardabil, Iran; ‡Ardabil University of Medical Sciences, Ardabil, Iran

Association between H. pylori virulence genes and gastric cancer (GC) has not

been reported in Ardabil, a northwestern province of Iran, which is one of the

areas with the highest gastric cardia cancer incidence rate in the world

(ASRs = 51.8/105 for males and 24.9/105 for females). The present study was

aimed to determine the prevalence of H. pylori vacA genotypes and investigate

whether it could be correlated with risk of GC in Ardabil. Genomic DNA was

extracted from gastric tissue of 82 H. pylori-infected patients that included 47

gastritis patients (NAG: non-atrophic gastritis) and 35 GC patients. Amplifica-

tion of H. pylori 16S rDNA gene and vacA genotypes was performed by PCR. The

following genotypic frequency was observed: vacA m1 (45.23%), m2 (54.76%),

i1 (53.84%), i2 (44.61%), d1 (62.31%), d2 (37.68%). Statistical analysis showed

that frequency of the vacA i1, d1, m1i1, and m1d1 genotypes in patients with GC

(76%, 79.4%, 50%, and 48.5%, respectively) was higher than in those with

NAG (48.6%, 47.1%, 22.2%, and 18.8%, respectively) (p < 0.05). There was a

lower prevalence of the vacA i2, d2, m2i2, m2d2, and i2d2 genotypes in GC group

(28%, 23.5%, 14.3%, 18.2%, and 18.5%, respectively), compared with in those

with NAG group (62.9%, 52.9%, 58.3%, 50%, and 50%, respectively)

(p < 0.05). The vacA i- and d- (but not m-) region genotypes were indepen-

dently associated to GC risk. We have proposed that the H. pylori vacA d1,

i1. m1i1, m1d1 genotypes has increased risk of GC in Ardabil province.

Abstract no.: P18.10

DIFFERENCES IN GASTRIC MICROBIOTA IN GASTRITIS AND GASTRIC

CANCER
R. M. Ferreira,* J. L. Costa,*,† J. C. Machado*,† and C. Figueiredo*,†

*Institute of Molecular Pathology and Immunology of the University of Porto

(IPATIMUP), Porto, Portugal; †Faculty of Medicine of the University of Porto, Porto,

Portugal

We tested the hypothesis that bacteria other than Helicobacter pylori exist in the

stomach and that an altered gastric microbiota is present in gastric cancer (GC).

We studied 25 GC cases and 73 chronic superficial gastritis control subjects. 16S

rRNA bacterial genes were amplified in gastric biopsy specimens using primers

targeting the V5-V6 regions, sequenced by the Ion PGM sequencing platform,

and aligned for taxonomic classification to fully sequenced bacterial genomes

using the QIIME pipeline. From the 98 gastric samples, a total of 13.108.150

16S rRNA filtered sequences were obtained. Assessment of the diversity of the

gastric microbial community structure showed that GC cases had significantly

decreased diversity (p = 0.01). The comparison of GC and gastritis cases for the

presence and relative abundance of taxa showed that GC cases had an enrich-

ment of the phylum Proteobacteria (77% vs 55% relative abundance for GC and

gastritis cases, respectively) and depletion of Bacteroidetes, Firmicutes, and Fusobac-

teria (3% vs 14%; 10% vs 20%; and 0.1% vs 2%, respectively). Within Proteo-

bacteria, the relative enrichment was most noticed for the families

Xanthomonadaceae (19% vs 0.3%; p < 0.001) and Alcaligenaceae (16% vs 3%

p < 0.001).

Our findings that there is an altered stomach bacterial community associated

with GC may impact GC prevention and treatment strategies of patients with

precancerous disease. These results may provide a new interpretative frame for

the incomplete efficacy of successful eradication of H. pylori in preventing GC.

Further studies are needed to evaluate the clinical impact of these findings.

Abstract no.: P18.11

THE STRATEGY OF TEST AND TREAT FOR H. PYLORI INFECTION TO

JUNIOR AND SENIOR HIGH SCHOOL STUDENTS IN HOKKAIDO, JAPAN
K. Mabe,* S. Miyamoto,* T. Mizushima,* M. Ono,* S. Omori,* S. Ono,*

Y. Shimizu,† M. Kato* and M. Asaka‡

*Division of Endoscopy, Hokkaido University Hospital, Sapporo, Japan; †Department

of Gastroenterology and Hepatology, Hokkaido University Graduate School of

Medicine, Sapporo, Japan; ‡Department of Cancer Preventive Medicine, Hokkaido

University Graduate School of Medicine, Sapporo, Japan

Aim: Earlier eradication of H. pylori is considered to be more effective for pre-

vention of gastric cancer. The aim of this study is to evaluate the youth’s infec-

tion rate of H. pylori (IR) and to establish the method for test and treat

approach for H. pylori to junior and senior high school students (test and treat).

Method: We performed test-and-treat in collaboration with local medical asso-

ciation and local government in several areas in Hokkaido.

Results: A total 599 students in three local towns were participated in this

study. In yubari city, urine H. pylori antibody screening test was conducted to

elementary school, junior and senior high school students. The consultation

rate (CR) were 62%, 47%, 39%, respectively. The IR was 5.0% (16/317). In

Wakkanai city, test and treat was done to high school students, which CR was

62.7% (78/116). The IR was 7.7%, and all H. pylori positive students wished

eradication therapy and were successful with no severe adverse effects. 204

youths underwent the test (CR = 82.3%) in Fukushima town, and the IR was

7.8% (16/204), the IR was 5.2% (5/96) when limited to the junior high school

students. Fifteen of 16 had been treated and eradication rate was 76.9%.

Conclusion: Collaboration of local medical association, local government, and

researcher could achieve good consultation rate. The H. pylori positive rate of

these young generations was relatively low (5-8%), which suggested that it was

able to carry out the test-and-treat approach to junior and senior high school

students.

Abstract no.: P18.12

IMPACT OF IQGAP1 INHIBITION DURING HELICOBACTER PYLORI

INFECTION
E. Bessède, L. Acuna Amador, S. Molina, F. M�egraud and C. Varon

Laboratoire de Bact�eriologie, Universit�e de Bordeaux, Bordeaux, France

The regulation of tight junctions is a key element in the initiation of infection

by Helicobacter pylori to allow gastric carcinogenesis. IQGAP1 is a scaffold protein

which plays a crucial role in cell adhesion and modulates cadherin-based cell

adhesion. Our aim was to identify the role of IQGAP1 during H. pylori infection

and gastric adenocarcinoma development. In a previous work, we have shown

that the invalidation of one allele of IQGAP1 gene in mice facilitates the devel-

opment of gastric pathology and of high grade dysplasia in response to CagA-

positive H. pylori. The aim of this current study was to identify, in vitro, the

function of IQGAP1 during the epithelial-to-mesenchymal transition induced

by H. pylori.

Two different gastric epithelial cell lines were transfected with siRNA targeting

IQGAP1. These cells were infected or not with CagA-positive H. pylori.

Using western blot and RT-PCR, mesenchymal and epithelial markers expres-

sion was quantified. Furthermore, CD44 expression was evaluated by flow

cytometry. The ability of the cells to form tumorspheres was tested. The inva-

sion properties of the cells were evaluated using a Transwell assay.

IQGAP1 inhibition induces an increase in mesenchymal markers expression and

CD44. Furthermore, the cells transfected with the siRNA show more: (i) hum-

mingbird phenotype, (ii) invasion properties, (iii) ability of forming tumor-

spheres. Cells transfected and infected do not show a more pronounced

mesenchymal phenotype nor more cancer stem cells properties than the trans-

fected and uninfected cells.In conclusion, these results suggest that IQGAP1

destabilization could certainly play an important role in gastric carcinogenesis.
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Abstract no.: P18.13

THE GASTRIC CANCER DEVELOPMENT IN PEPTIC ULCER PATIENTS

WITH HELICOBACTER PYLORI INFECTION
J. Hwang,* D. Lee,* A. Lee,* H. Yoon,* C. Shin,* Y. Park,* N. Kim,* S. Seol† and

H. Jung‡

*Seoul National University Bundang Hospital, Seongnam, Korea; †Inje University Paik

Hospital, Busan, Korea; ‡Liver Research Institute, Seoul National University College

of Medicine, Seoul, Korea

Background: Helicobacter pylori (H. pylori) is a risk factor for gastric cancer. We

investigate the incidence for gastric cancer development in peptic ulcer patients

with H. pylori infection.

Method: This was a retrospective study created from chart review for patients

who diagnosed by gastric cancer in peptic ulcer patient with H. pylori infection

between 2003 and 2013. They consisted of 86 gastric ulcer patients and 15 duo-

denal ulcer patients.

Result: The prevalence rates of gastric cancer in gastric ulcer with H. pylori

infection were 3.60% (86/2387) and in duodenal ulcer with H. pylori infection

were 0.84% (15/1775). Kaplan-Meier analysis showed that the incidence of

gastric cancer in duodenal ulcer patients was lower than that in gastric ulcer

patients, and the prognosis of gastric cancer in duodenal ulcer patients was

poorer than that in gastric ulcer patients (log-rank test, p = 0.191). In univari-

ate and multivariate analysis, pathologic differentiation, stage and cell type

were related to gastric cancer in peptic ulcer patients with H. pylori infection

(p < 0.05).

Conclusion: The prevalence rates of gastric cancer were 3.60% in gastric ulcer

with H. pylori infection and 0.84% in duodenal ulcer with H. pylori infection. In

duodenal ulcer patients with H. pylori infection, the risk of gastric cancer devel-

opment was less and the prognosis was poorer than that of gastric ulcer patients

with H. pylori infection. The incidence of gastric cancer in peptic ulcer patients

with H. pylori infection were related to pathologic differentiation, stage and cell

type.

Abstract no.: P18.14

EVALUATION OF IRON METABOLISM IN PATIENTS WITH GASTRIC

CANCER AMONG SUBJECTS WHO WERE DEFINED AS HIGHER RISK BY

PEPSINOGEN LEVEL
S. Nakagawa,* T. Shimoyama,* D. Chinda,* I. Takahashi,† S. Nakaji† and

S. Fukuda*

*Gastroenterology, Hirosaki University Graduate School of Medicine, Hirosaki, Japan;
†Department of Social Medicine, Hirosaki University Graduate School of Medicine,

Hirosaki, Japan

Background and Aim: Serum antibody to H. pylori and level of pepsinogen

(PG) have been used to classify the risk for gastric cancer (GC) known as ABC

classification. Gastric mucosal inflammation by H. pylori infection has been asso-

ciated iron metabolism. We examined iron metabolism of patients with GC

among subjects who had risk for GC.

Methods: 110 patients (age 50–79) who underwent endoscopic resection for

early gastric cancer were studied. Control subjects were 141 adults (age 50–79)
who received health survey and diagnosed not to have gastric diseases by bar-

ium radiography. Serum antibody to H. pylori, level of PGs, iron and ferritin

were measured. In ABC classification, subjects were classified into higher risk

(group C) when atrophic gastritis was positive (both PG I < 70 ng/mL and PG

I/II ratio <3.0). Subjects were classified into group B when H. pylori was sero-

positive without atrophic gastritis.

Results: In group C, level of iron was significantly lower in patients with GC in

both males and females (97.7 � 42.8 and 81.0 � 28.1 lg/dL) comparing with

control subjects (121.9 � 41.0 and 107.4 � 35.3; p < 0.001). Lower level of iron

was also observed in male patients with GC in group B (p < 0.001). Level of ferri-

tin was significantly lower in female patients with GC comparing with control

patients (50.9 � 40.7 vs 72.4 � 55.1 ng/mL) in group C (p < 0.001).

Conclusions: In middle-aged and elderly subjects, iron metabolism would be

different in patients who developed GC. Measurement of iron would be useful

to identify subjects with higher risk even after classified by PG level.

Abstract no.: P18.15

SEROPOSITIVITY TO HELICOBACTER PYLORI ANTIGENS IN RELATION

TO NON-CARDIA GASTRIC CANCER RISK
L. Vanaga,* I. Daugule,* M. Gerhard,† G. Moisejevs,*,‡,§ D. Rudzite,*,‡,§

D. Janciauskas,*,¶ I. Liepniece-Karele,*,** S. Isajevs,*,‡ A. Sivins,*,‡ I. Kikuste,*,‡

G. Ancans,*,‡,§ K. Funka,*,†† I. Lasina,* I. Tolmanis,§,†† A. Vanags†† and

M. Leja*,‡,††

*University of Latvia, Riga, Latvia; †Institute for Medical Microbiology, Immunology

and Hygiene, Technische Universit€at M€unchen, Munich, Germany; ‡Riga East

University Hospital, Riga, Latvia; §Riga Stradins University, Riga, Latvia; ¶Lithuanian

University of Health Sciences, Kaunas, Lithuania; **Academic Histology laboratory,

Riga, Latvia; ††Center of Digestive Diseases GASTRO, Riga, Latvia

Introduction: Several Helicobacter pylori (HP) virulence factors are associated

with the presence of more severe disease. The aim of the study was to investi-

gate the association of antibodies against CagA, VacA, GroEL, gGT, HcpC and

UreA with the risk of non-cardia gastric cancer.

Methods: Patient sample included individuals with histolopathologicaly pro-

ven gastric cancer (n = 128, median of age 67.5, males/females 84/44); control

group was represented by consecutive dyspeptic patients coming or upper gas-

trointestinal endoscopy (n = 146, median of age 61, males/females 55/91) hav-

ing no evidence of gastric mucosa atrophy, without HP eradication and proton

pump inhibitor use during the previous month. Presence of CagA, VacA, GroEL,

gGT, HcpC, and UreA antibodies was detected by line immunoassay based test

on recombinantly expressed HP proteins (recomLine, Microgen, Germany).

Statistical tests: v2test, logistic regression.

Results: Antibodies against CagA, VacA, GroEL were significantly more often

found among cancer patients compared to the control group (89% vs 65.1%;

21.9% vs 12.3%; 83.6% vs 63%, respectively). Seropositivity against different

proteins in relation to risk for gastric cancer is shown in the Table 1.

Table 1 Seropositivity against different HP proteins in relation to risk for gastric

cancer

Odds ratio 95% Confidence interval p-value

CagA 4.371 2.280–8.382 0.001

VacA 1.991 1.042–3.804 0.035

GroEL 2.991 1.681–5.320 0.001

UreA 0.958 0.513–1.790 0.893

HcpC 1.546 0.914–2.614 0.103

gGT 1.204 0.740–1.958 0.454

CagA/VacA/GroEL 5.073 1.8653–13.79 0.001

Conclusions: Seropositivity against CagA, VacA and GroEL was associated

with increased risk for non-cardia gastric cancer while individuals with triple

positivity showed even fivefold increased risk of gastric cancer.

Abstract no.: P18.16

EFFECT OF HELICOBACTER PYLORI ERADICATION ON LONG-TERM

SURVIVAL RATES AFTER DISTAL GASTRECTOMY FOR GASTRIC

CANCER
Y. Kim, I. Choi, S. Cho, J. Lee, C. Kim, K. Ryu and Y. Kim

National Cancer Center, Korea, Goyang, Korea

Background and Aims: Helicobacter pylori eradication is recommended in

patients undergoing gastrectomy for gastric cancer (GC). However, recent stud-

ies showed that negative H. pylori status was a poor prognostic factor for sur-

vival in GC patients who underwent surgery. Our aim was to investigate the

effect of H. pylori eradication on the long-term outcomes after distal gastrec-

tomy for GC.

Methods: We analyzed survival rates of 190 GC patients who were enrolled to

a randomized study that evaluated histologic changes of the remnant stomach.

The outcomes measured were overall survival (OS) and recurrence-free survival

(RFS).

Results: The median follow-up duration was 8.4 years. In the modified inten-

tion-to-treat analysis including patients who received H. pylori treatment

(n = 87) or placebo (n = 82), 5-year OS rates were 98.9% in the treatment

group and 91.5% in the placebo group, and Kaplan-Meier analysis showed no

significant difference in OS (p = 0.335) between both groups. In a multivariate

analysis, there was no difference in OS between both groups (age and sex

adjusted hazard ratio [aHR] in the treatment group, 0.68; 95% confidence

interval [CI], 0.26 to 1.78; p = 0.426). Six patients in the treatment group and
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7 in the placebo group had GC recurrences. Thus, H. pylori treatment did not

also affect RFS after distal gastrectomy with aHR of 0.80 (95% CI, 0.27 to 2.39;

p = 0.688).

Conclusions: H. pylori eradication for GC patients who undergo distal gastrec-

tomy seems not compromise survival rates after the surgery.

Abstract no.: P18.17

CORRELATION OF HEALING TYPE OF LESION AND RECURRENCE IN

GASTRIC NEOPLASTIC LESIONS AFTER ENDOSCOPIC SUBMUCOSAL

DISSECTION
J. Jang, S. Han, S. Kang and Y. Jo

Dong-A uni. med., Busan, Korea

Background: Endoscopic submucosal dissection (ESD) is common treatment

modality for gastric neoplasm, especially early gastric cancer. However, compared

to surgical resection, local recurrence can be problem. Although endoscopic

examinations were usually carried after an ESD for local recurrence, until now

there were no reports about the clinical association about local recurrence and

endoscopic healing pattern of lesion. The aim of this study was to investigate on

correlation between local recurrences and healing types which can be observed

with follow-up endoscopy, as well as factors that related to healing types.

Methods: The patients, who had ESD, were enrolled between April 2010 and

January 2012. We performed endoscopy at 1st, 6th, 12th months to investigate

the local recurrence. Risk factors of local recurrence were evaluated, focusing

on endoscopic healing type. Healing type divided into 3 groups; hypertrophic

polypoid, scar and nodular lesion for healing. In addition we evaluated the fac-

tors that association with healing type.

Results: 141 patients were analyzed from 293 patients after excluding. Healing

types of lesions were 9 hypertrophic polypoids (6.4%), 122 scars (86.5%) and

10 nodular lesions (7.1%). 8 patients were recurred, including 1 hypertrophic

polypoid, 2 scars and 5 nodular lesions. Healing type, especially nodular lesion,

was statistically significant correlated with recurrence (p = 0.000). Significant

factor for healing type was not detected.

Conclusion: Although most common healing type was scar, most type of

recurrence was nodular lesion. Therefore, we should perform endoscopy with

biopsy more carefully, when the lesion has nodular change after ESD.

Abstract no.: P18.18

DOES ERADICATION OF HELICABACTER PYLORI AFTER ENDOSCOPIC

RESECTION OF EARLY GASTRIC CANCER DECREASE RECURRENCE OF

GASTRIC CANCER?
S. Lee,* S. Kim,* B. Jang* and C. Yang†

*College of Medicine, Yeungnam University, Daegu, Korea; †College of Medicine,

Dongguk University, Daegu, Korea

Background: Eradication of Helicobacter pylori in patients‘ undergone endo-

scopic resection of early gastric cancer has been recommended by guidelines to

decrease incidence of metachronous gastric cancer. The aim of our study was to

evaluate effectiveness of Helicobacter pylori eradication after endoscopic resection

of early gastric cancer in preventing recurrence of gastric cancer.

Method: Patients with result of Helicobacter pylori study after endoscopic

removal of early gastric cancer from Nov 2005 to Aug 2013 in Yeungnam univer-

sity hospital were enrolled. Baseline characteristics, follow up period, presence of

recurrent disease, status of Helicobacter pylori was reviewed retrospectively.

Results: Mean age of the patients was 62.7 � 9.8 years and 103 (72.5%)

patients were male. Mean follow up time was 15.5 � 18.2 months. Among

total 353 patients, 226 (61.4%) had no Helicobacter pylori infection. Recurrence

was seen in 11 (4.9%) patients with no Helicobacter pylori infection and 3

(2.1%) with Helicobacter pylori infection. Among patients with Helicobacter pylori

infection, eradication of Helicobacter pylori was done in 69 (48.6%) patients.

Recurrence of cancer was seen in 2 (2.9%) patients with Helicobacter pylori erad-

ication and 1 (1.4%) with persistent Helicobacter pylori infection and recurrence

rate was not statistically different between two groups.

Conclusion: Presence and eradication of Helicobacter pylori infection in patients

who underwent endoscopic removal of EGCA does not seem to affect recur-

rence of cancer. Further large scaled prospective studies defining relationship

between status of Helicobacter pylori and cancer recurrence including status of

intestinal metaplasia and chronic atrophic gastritis is needed.

Abstract no.: P18.19

FEASIBILITY OF ENDOSCOPIC RESECTION FOR MINUTE SUBMUCOSAL

CANCER OF THE STOMACH
J. Choi, Y. Park, H. Jung, J. Ahn, J. Lee, D. Kim, K. Choi, H. Song, G. Lee and

J. Kim

Asan Medical Center, Seoul, Korea

Background: The use of endoscopic submucosal dissection (ESD) for the treat-

ment of minute submucosal (SM) invasive cancer that fulfills the current

expanded criteria remains controversial. This study investigated the clinicopath-

ological parameters of patients with sm1 gastric cancers to predict lymph node

metastasis (LNM) and evaluate the feasibility of ESD as a curative treatment.

Methods: Data from 278 patients who underwent surgical resection of sm1

gastric cancer between 2006 and 2010 were retrospectively collected and their

clinicopathological parameters were analyzed to identify predictive factors of

LNM.

Results: Of 278 patients, 28 patients (10.1%) had LNM. Multivariate analysis

identified multiple lesions, lymphovascular invasion (LVI), SM invasion depth >
500 lm, undifferentiated histology, and ulceration as factors significantly associ-

ated with LNM in patients with sm1 gastric cancer. Additionally, SM invasion

width/superficial tumor size ratio > 0.04 demonstrated a significant association

with LNM in patients with sm1 gastric cancer falling within the current

expanded criteria for ESD. LNM was not identified among 35 patients who met

the absence of ulceration, SM invasion depth ≤ 500 lm, and SM invasion

width/superficial tumor size ratio ≤ 0.04 besides the current expanded indica-

tions.

Conclusions: Endoscopic resection can be performed on patients with minute

SM invasive, differentiated cancers of ≤3 cm without LNM on pretreatment

examination. In addition, if histological assessment shows the absence of LVI

and ulceration, SM invasion depth ≤500 lm, and SM invasion width/superficial

tumor size ratio ≤0.04, the patient can be carefully observed without additional

treatment.

Abstract no.: P18.20

ETHNIC FEATURES OF ATROPHIC GASTRITIS PREVALENCE AND

GASTRIC CANCER INCIDENCE IN MONGOLOIDS OF EASTERN SIBERIA
V. V. Tsukanov, O. S. Amelchugova, A. V. Vasyutin and J. L. Tonkikh

Federal State Budgetary Institution “Scientific research institute of medical problems

of the North” Siberian branch under the Russian Academy of Medical Sciences,

Krasnoyarsk, Russian Federation

Aim: To study prevalence of atrophic gastritis in Mongoloids of Eastern Siberia

using determination of serum pepsinogens and to compare data with gastric

cancer incidence.

Methods: The screening of atrophic gastritis was performed in Evenkia and

Tyva. For the study we selected 527 Evenks (225 males, 302 females) in Even-

kia, 466 Tyvins (203 males, 263 females) in Tyva aged over 45 years old by

random sampling. In all patients we performed clinical examination and deter-

mination of pepsinogen-1, pepsinogen-2 and antibodies to Helicobacter pylori in

blood serum by immunoassay method using test kits “GastroPanel” (“Biohit”,

Finland). As a marker of severe atrophy of gastric body mucosa we considered

the level of pepsinogen-1 less than 25 lg/L and the ratio pepsinogen-1/pepsino-

gen-2 less than 3. Data on gastric cancer incidence were collected from the file-

data of the regional oncology registries of the involved regions.

Results: The prevalence of H. pylori infection among surveyed populations was

equally high - about 90.0%. The prevalence of severe gastric body atrophic

gastritis and gastric cancer incidence were lower in Evenks in comparison to

Tyvins (Table 1). Risk factor for severe atrophic gastritis in Evenks and Tyvins

was age older 55 years (OR = 2.52, CI 1.11–5.71, p = 0.03 for Evenks;

OR = 1.88, CI 1.03–3.43, p = 0.05 for Tyvins).

Conclusion: The prevalence of atrophic gastritis was associated with the inci-

dence of gastric cancer in Mongoloids of Eastern Siberia.
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Table 1 The prevalence of atrophic gastritis gastric cancer incidence in Eastern

Siberia

Population

Atrophic

gastritis % (Abs.) H. pylori % (Abs.)

Gastric cancer

incidence

per 100 000

Evenks,

n = 527

5.3% (27) 94.1% (496) 20.2

Tyvins,

n = 466

9.4% (44) 93.5% (436) 50.7

OR; CI; p 0.52; 0.32–0.85; = 0.01 1.10; 0.66–1.84; = 0.81 0.39; 0.23–0.66;
< 0.001
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CAGA SEROPOSITIVITY IN RELATION TO GASTRIC CORPUS ATROPHY

AND GASTRIC CANCER
L. Vanaga,* I. Daugule,* G. Moisejevs,*,†,‡ D. Rudzite,*,†,‡ S. Krotov,§

D. Janciauskas,*,¶ I. Liepniece-Karele,*,** S. Isajevs,*,† A. Sivins,*,† I. Kikuste,*,†

G. Ancans,*,†,‡ K. Funka,*,†† I. Lasina,* I. Tolmanis,‡,†† A. Vanags†† and

M. Leja*,†,††

*University of Latvia, Riga, Latvia; †Riga East University Hospital, Riga, Latvia; ‡Riga

Stradins University, Riga, Latvia; §Vector BEST, Novosibirsk, Russian Federation;
¶Lithuanian University of Health Sciences, Kaunas, Latvia; **Academic Histology

laboratory, Riga, Latvia; ††Center of Digestive Diseases GASTRO, Riga, Latvia

Introduction: Infection with cytotoxin associated gene (cagA) positive Helicob-

acter pylori(HP) strain possibly leads to development of gastric ulcers,gastric

atrophy and gastric cancer.The aim of this study was analyze the association of

HP and CagA positivity with presence of gastric atrophy and gastric cancer.

Methods: Patient sample included dyspeptic individuals with histolopatholog-

icaly proven any grade gastric corpus atrophy (GCA) (n = 119, median of

age-69, males/females-44/75) and patients with histolopathologicaly proven

non-cardia gastric cancer (GC) (n = 186, median of age-66, males/females-123/

63). Control group was represented by dyspeptic patients with hyperemic

gastropathy (HG) at endoscopy and no evidence of GCA or GC (n = 743, med-

ian of age-53, males/females-513/230). HP seropositivity was determined using

anti-HP IgG (Biohit,Finland) and anti-CagA IgG, IgM and IgA (Vector BEST,

Russia). In dubious cases presence of HP infection was evaluated also by rapid

urease test and histology. Statistical test used-v2; logistic regression.

Results: CagA seropositivity was significantly higher in GCA group compared

to the control group: 70% (49/70) versus 45% (332/743); p = 0.004.HP sero-

positivity was significantly higher in (GC) patients compared to control

group:76% (141/186) versus 60% (448/743); p = 0.0001, but CagA positivity

didn’t differ significantly between the groups:53% (99/186) versus 45% (332/

743); p = 0.54. Among GC patients 3% (6/186) were HP negative/CagA sero-

positive,among GCA patients – 8% (9/70),in control group – 7% (49/743)

patients were HP negative/CagA seropositive.In logistic regression analysis pres-

ence of GCA was associated with the age>50 years (OR = 2.65; 95% CI:1.68–
4.18; p = 0.0001) and CagA seropositivity(OR = 1.71; 95% CI:1.14–2.55,
p = 0.004).Presence of GC was significantly associated with male gender

(OR = 4.35; 95% CI:3.1–6.2; p = 0.001) and HP seropositvity(OR = 1.58; 95%

CI: 1.06–2.35; p = 0.015).

Conclusions: CagA seropositivity was independently associated with increased

risk of GCA,while showed no association with GC in the present patient sam-

ple.It could be explained by loss of infection in some patients due to atrophy,as

demonstrated by HP negative/CagA seropositive individuals in all groups of

patients.

Abstract no.: P18.22

HOW OFTEN SYNCHRONOUS AND METACHRONOUS LESIONS

DEVELOP AFTER ENDOSCOPIC SUBMUCOSAL DISSECTION FOR

GASTRIC TUMORS?
J. Moon,* S. Park,* Y. Lee,* D. Kim,* S. Bae,* W. Yoon,* S. Ryu,* Y. Kim* and

S. Seol†

*Department of Internal Medicine, Inje University College of Medicine, Seoul Paik

Hospital, Seoul, Korea; †Department of Internal Medicine, Inje University College of

Medicine, Busan Paik Hospital, Busan, Korea

Background and Aim: Endoscopic submucosal dissection (ESD) has become

a standard method of treatment for gastric tumors. Metachronous recurrence

should be a consideration after ESD has been performed. The aim of this study

was to review our experiences in the management of patients with synchro-

nous and metachronous lesions, and to evaluate their incidence and clinico-

pathologic features.

Patients and Methods: We reviewed 194 patients who underwent ESD for

gastric tumors between January 2007 and December 2011. Synchronous lesions

were defined as secondary gastric tumors detected within 6 months after the

initial ESD. Metachronous tumors were defined as those detected more than

6 months after the initial ESD. We investigated the incidence and clinicopatho-

logic features of synchronous and metachronous tumors after ESD.

Results: In total, 20 patients (10.3%) had synchronous lesions and 19 patients

(9.8%) had metachronous lesions. The annual incidence of metachronous

tumors after ESD was 2.93%. The median period until discovery after initial

ESD was 40.1 months. Female patients developed synchronous and metachro-

nous tumors more frequently than male patients (p = 0.037). Patients with

H. pylori infections developed tumors more frequently than those without

(p = 0.04). There were no significant differences with respect to the type and

differentiation of tumors.

Conclusions: Synchronous and metachronous lesions of gastric tumors were

considerably prevalent after ESD. Considering the results of this study, careful

endoscopic investigation should be performed after ESD for female patients and

those with H. pylori infections. However, further large-scale and longer prospec-

tive studies are needed.

Abstract no.: P18.23

ENHANCED MIGRATION AND PROLIFERATION IN CD44V9-EXPRESSING

CANCER STEM-LIKE CELLS WITH H. PYLORI INFECTION
H. Mori,* S. Miyoshi,* H. Tsugawa,† J. Matsuzaki,* S. Fukuhara,* T. Masaoka,*

T. Kanai* and H. Suzuki*

*Division of Gastroenterology and Hepatology, Department of Internal Medicine,

Keio University School of Medicine, Tokyo, Japan; †Department of Biochemistry &

Integrative Medical Biology, Keio University School of Medicine, Tokyo, Japan

Background: Helicobacter pylori-derived CagA act as oncoprotein. Translocated

CagA could be degraded by autophagy in host gastric epithelial cells. However,

its autophagic pathway was suppressed in CD44 variant 9(CD44v9)-expressing

gastric cancer stem-like cells, resulting in the specific accumulation of CagA in

these cells (Cell Host Microbe 12(6):764–77, 2012). We assumed that CD44v9-

expressing cells have potential high ability of migration and proliferation by

accumulation of CagA. The present study was conducted to investigate the role

of specific intracellular accumulation of CagA on migration and proliferation

ability in CD44v9-expressing cells.

Method: MKN28 cells were transfected with CD44 standard form (CD44s)- or

CD44v9-expression vector. Using Xenograft model, we evaluated the effect of

H. pylori infection on the tumor growth. Scratch assay was performed by using

CD44v9-MKN28 infected with H. pylori to study cell migration and cell growth

in vitro.

Results: In xenograft model, the tumor volumes of CD44v9-MKN28 infected

with H. pylori was larger than those of CD44v9-MKN28 at day 21 (mean vol-

ume 330.6 mm3 vs 238.4 mm3, p = 0.025). On the other hand, there was no

significant difference between the tumor volumes of CD44s-MKN28 infected

with H. pylori and those of CD44s-MKN28 at day 21. In scratch assay, the

scratched areas of CD44v9-MKN28 infected with H. pylori were narrower than

those of CD44v-MKN28 (% area filled by cells 33.8% vs 44.8%, p = 0.001).

Conclusion: Specific intracellular accumulation of CagA enhances the cell

migration and proliferation in CD44v9-expressing cells. Autophagy was impor-

tant host defense to suppress CagA dependent progression of cancer.

Abstract no.: P18.24

THE COMPLEX ANALYSIS OF CORRELATIONS BETWEEN THE SEVERITY

OF HELICOBACTER PYLORI (H. PYLORI) INFECTION, DENSITY OF

MICROVESSELS (DMV) AND EXPRESSIVENESS OF INFLAMMATION BY

GASTRIC CANCER (GC)
M. Senchukova,* A. Stadnikov* and M. Kiselevsky†

*Orenburg State Medical Academy, Orenburg, Russian Federation; †NN Blokhin

Cancer Research Center, Moscow, Russian Federation

The correlations between the degree of H. pylori gastric mucosa contamination

(GMC), the density of CD4, CD8, CD20, CD68, CD34 (DMV) in GM and

tumour were evaluated in 47 patients with GC by immunohistochemistry.
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It has been established that the number of lymphoid cells (LCs) with H. pylori

positive inclusions (HpPI) in GM were correlated with the degree of H. pylori

GMC (c = �0.565, p = 0.009) and density of CD20 in tumour (q = �0.437,

p = 0.047). The multiple LCs with HpPI were observed more often at a low

degree of H. pylori GMC, than at high (54.5% and 25% accordingly, p = 0.06)

and the density of CD20 in tumour was higher in case of single LCs with HpCI,

that at multiple (38.3 � 21.1 and 21.4 � 12.7 cells on UA accordingly,

p = 0.053). The correlations between the degree of H. pylori GMC, the density

of CD4, CD8, CD68 and DMV were not observed.

We believe that the received results connected with the prevalence of coccoid

and intracellular forms H. pylori in patients with GC (Helicobacter, 2012, no. 4,

P.113). The absence of correlations between the severity H. pylori infection,

activity angiogenesis and inflammations testifies that the decrease of 3-years

relapse-free survival in patients with high degree of H. pylori GMC (Helicobact-

er, 2013, V.18, P.154) can be associated with the genotoxic effect of H. pylori.

The negative correlations between degree of H. pylori GMC and the number of

intracellular forms of bacteria can be connected just as with the presence of

two different competing forms H. pylori so with the persistence of bacteria in

immune cells (for example at presence antibacterial therapy).

Abstract no.: P18.25

GASTRIC FUNCTION ASSESSED BY GASTROPANEL � IN VERY OLD

PATIENTS (OVER 80 YEARS OLD) AND APPROPRIATENESS OF PPIS

ADMINISTRATION
E. Goni,* A. Caleffi,† A. Nouvenne,‡ R. Tomasiello,† G. Ragni,‡ A. Ticinesi,*

I. Morelli,‡ L. Guida,‡ T. Meschi,* M. Rugge,§ G. Lippi,† C. Scarpignato* and

F. Di Mario*

*Department of Clinical and Experimental Medicine, University of Parma, Parma,

Italy; †Laboratory of Clinical Chemistry and Hematology, University-Hospital of

Parma, Parma, Italy; ‡Internal Medicine and Critical Subacute Care Unit, University-

Hospital of Parma, Parma, Italy; §Department of Pathology, University of Padova,

Padova, Italy

Chronic atrophic gastritis (CAG) is a stomach precancerous condition often

related with Helicobacter pylori (Hp) infection. Gastropanel� is a non-invasive

test able to detect both CAG and Hp infection. In literature no data are avail-

able on CAG and the use of PPIs in very old patients.

Aim: To investigate morpho-functional status of gastric mucosa by non-inva-

sive test and the use of PPIs in very old patients.

Materials and Methods: 89 patients (M:F = 1:3) over 80 years old (mean

age: 86.98 years old; range: 80–103) consecutively admitted to Internal Medi-

cine and Critical Subacute Care Unit were enrolled in this study. Gastropanel �

was performed in every patients (Biohit�, Helsinki, Finland).

Results: CAG was diagnosed by serology in 42 out of 89 patients (47.2%)

namely 17 patients had chronic atrophic body gastritis (Pepsinogen I 10 pmol/L),

20 patients had chronic atrophic antral gastritis (Gastrin 17 < 2 pmol/L under

PPIs administration) and 5 patients had atrophic pangastritis (Pepsinogen

I < 25 lg/L and Gastrin 17 < 2 pmol/L). Hp infection was present in 44 patients

(49.4%). 76 patients had PPI therapy of whom 22 showed a picture of body CAG

(N = 17) or chronic atrophic pangastritis (N = 5).

Conclusions: According with epidemiological trends, a picture of CAG was

find in 47.2% out of very old patients. In particular, 25.5% of them experi-

enced hypo-achloridria, therefore PPI administration in such patients seems

completely inappropriate. Gastropanel� seems to be useful as non-invasive test

in critical subjects over 80 y.o in order to assess both gastric morphological and

functional disorders.

Abstract no.: P18.26

CHARACTERIZATION OF HELICOBACTER PYLORI CAGA AND VACA

GENOTYPES IN MACAU, CHINA
I. Pinto-Ribeiro,* R. M. Ferreira,* F. Carneiro,*,†,‡ S. Batalha§ and C. Figueiredo*,†

*IPATIMUP – Institute of Molecular Pathology and Immunology of the University of

Porto, Porto, Portugal; †Department of Patthology and Oncology, Faculty of

Medicine of the University of Porto, Porto, Portugal; ‡Department of Pathology,

Centro Hospitalar de S. Jo~ao, Porto, Portugal; §Centro Hospitalar Conde de S~ao

Janu�ario, Macau, China

Background and Aim: Helicobacter pylori virulence factors have been associ-

ated with the clinical outcome of the infection. The aim of this study was to

evaluate the relationship between H. pylori cagA and vacA genotypes and gastric

carcinoma in Chinese patients living in Macau, China.

Methods: Paraffin-embedded gastric biopsies from 290 patients with chronic

gastritis (n = 238) and gastric carcinoma (n = 52) were characterized for

H. pylori cagA and vacA s-, i-, and m- region genotypes by PCR-based tech-

niques.

Results: Of the 281 H. pylori-infected patients, 246 (87.5%) were infected with

cagA-positive strains, with no significant differences between chronic gastritis

and gastric carcinoma patients (88.9% vs 80.9%, respectively; p = 0.146).

Genotyping of vacA s-, m-, and i-regions revealed infection with multiple strains

in 97 (34.5%) samples, with no significant differences between chronic gastritis

and gastric carcinoma patients (36.3% vs 25.5%, respectively; p = 0.180).

Excluding multiple infections, the prevalence of the high-risk s1, i1, and m1

genotypes was 91.2%, 85.2%, and 52.6%, which was not significantly different

between chronic gastritis and gastric carcinoma patients (91.7% vs 88.4%,

85.1% vs 85.3%, and 53.7% vs 47.2%, respectively). H. pylori strains of the s1/

i1/m1 genotype were present in 43.7% chronic gastritis and in 32.1% gastric

carcinoma patients, which was not significantly different.

Conclusion: No relationships between H. pylori cagA and vacA genotypes and

gastric carcinoma were observed, possibly due to the high prevalence of the

most virulent genotypes in this population. There is a high prevalence of

patients infected with multiple H. pylori strains.

PTDC/SAU-SAP/120024/2010; SFRH/BPD/84084/2012.
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STUDY OF RELATIONSHIP BETWEEN PEPSINOGEN VALUE AND

H. PYLORI INFECTION
T. Kawai,* T. Yamagishi,* M. Fukuzawa,* T. Gotoda† and F. Moriyasu†

*Endoscopy Center, Tokyo Medical University Hospital, Tokyo, Japan;
†Gastoroenterology and Hepatology, Tokyo Medical University Hospital, Tokyo,

Japan

Background: It is reported that combination of pepsinogen (PG) method (PGI

value <70 and PGI/II ratio<3) is useful for detection of high risk group of gastric

cancer. In this study, we investigated the relationship between H. pylori infec-

tion, histological active gastritis and serum PG value.

Methods: The subjects were 349 patients who underwent serological PG &

H. pylori antibody test and endoscopy. We conducted take biopsy sample for

histological evaluation and H. pylori infection. We divided 4 group: A; PG

method (�) & IgG HP antibody (�), group: B; PG method (�) & IgG HP anti-

body (+), group: C; PG method (+) & IgG HP antibody (+), group: D; PG

method (+) & IgG HP antibody (�). We evaluated histological inflammation,

activity, atrophy, intestinal metaplasia and H. pylori.

Result: There were 1 (group A), 6 (group B), 20 (group C) and 5 (group D) of

gastric cancer. With reference to H. pylori infection sensitivity/specificity were

PGI:61.1/14.2 (cut off 60), PGII:86.9/85.7 (cut off 11) and PGI/II ratio: 90.3/

67.9 (cut off 4.5) respectively. With reference to histological activity sensitivity/

specificity was PGI: 46.1/25 (cut off 50), PGII:82.9/71.4 (cut off 13) and PGI/II

ratio: 77.1/51.7 (cut off 3.5) respectively.

Conclusion: PG method is useful for detection of high risk group of gastric

cancer. On the other hand, serum PG value (especially PGII) is useful for

H. pylori infection and histological activity.

Abstract no.: P18.28

GASTRIC MICROBIOTA COMPOSITION AND CLINICAL OUTCOME OF

HELICOBACTER PYLORI INFECTION
S. Pradhan, M. Mondal and R. Chowdhury

CSIR-Indian Institute of Chemical Biology, Kolkata, India

The prevalence of Helicobacter pylori infection is higher in developing countries

than in the industrialised world, reflecting the critical influence of socioeco-

nomic factors. The prevalence among middle-aged adults is over 80 percent in

many developing countries, as compared with 20 to 50 percent in industrialized

countries. The outcome of infection with H. pylori varies widely, a large fraction

of infected individuals remain asymptomatic, a small fraction develop peptic or

duodenal ulcers, an even smaller fraction develop gastric adenocarcinoma and

MALT-lymphoma. We are investigating whether there is any correlation

between the composition of the gastric microbiota and clinical outcome of

H. pylori infection in the Indian population.
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Gastric endoscopy samples were collected from individuals with different clini-

cal symptoms ranging from asymptomatic to peptic and duodenal ulcers to gas-

tric adenocarcinoma and MALT-lymphoma. For each sample 16SrDNA libraries

were created using universal primers and next generation sequencing was per-

formed. The relative abundance of different genera in the gastric microbiome of

individuals with different clinical symptoms and asymptomatic individuals was

compared. In general, the most abundant genera in the gastric microbiota of

asymptomatic individuals without H. pylori infection or very low abundance of

H. pylori (less than 1% of the gastric microbiota) were Hemophilus, Streptococ-

cus and Neisseria. None of these genera were detected in patients with high

abundance of H. pylori and severe gastric lesions, instead a more diverse micro-

biota with almost equal abundance of Pseudomonas, Flavobacterium, Coryne-

bacterium and Rothia was observed in these samples. The relevance of these

observations will be discussed.

Abstract no.: P18.29

RISK FACTORS OF LOCAL RECURRENCE IN PATIENTS WITH TUMOR-

POSITIVE LATERAL RESECTION MARGINS AFTER ENDOSCOPIC

SUBMUCOSAL DISSECTION FOR EARLY GASTRIC CANCER
H. Lee, B. Lee, S. Lee, J. Seo, D. Baek, G. Song, J. Lee, K. Lee and Y. Jang

PNUH, Busan, Korea

Background: Because local recurrence occurs frequently in LM+ cases, it is

very important how to deal with these cases. The aim of this study was to clar-

ify the clinicopathologic factors related to tumor recurrence in LM+ cases after

ESD for EGC.

Methods: From January 2005 to December 2012, a total of 1,083 patients

with EGC were treated by ESD at our hospital. Of them, lesions with pathologi-

cal diagnosis of LM+ were included in this study.

Results: A total of 55 LM+ cases after ESD for EGC were enrolled. Of them,

local recurrence was found in 20 (36.4%) during the followed-up period of

median 23 months. Incorrect delineation of a lesion extended pathologically

beyond ESD marking dots was a main cause of LM+ in 39 (70.9%) cases; in the

remaining 16 (29.1%), LM+ was caused by technical ESD-related problems

such as the inadvertent intralesional incisions (n = 2) and piecemeal resections

(n = 14). In multivariate analysis, the tumor size > 2 cm (p = 0.027) and the

LM+ length > 6 mm (p = 0.035) were the independent risk factors for tumor

recurrence.

Conclusion: For decreasing LM+, it is very important to accurately delineate

the lateral margins during ESD, and when the final histopathologic result is

LM+, the cases with LM+ length > 6 mm or tumor size > 2 cm should be con-

sidered for additional surgical resection or re-ESD due to a high risk of tumor

recurrence.

Abstract no.: P18.30

IS ENDOSCOPIC SUBMUCOSAL DISSECTION SAFE FOR PAPILLARY

ADENOCARCINOMA OF STOMACH?
B. Lee, H. Lee, S. Lee, J. Seo, B. Ha, T. Kim, J. Yoon, D. Baek and G. Song

PNUH, Busan, Korea

Background: Papillary adenocarcinoma of the stomach is known to be associ-

ated with higher frequency of lymph node (LN) metastasis, liver metastasis and

poorer surgical outcome, compared to tubular adenocarcinoma.

Objective: To investigate the clinicopathologic characteristics and predictive

factors for LN metastasis in early gastric cancers (EGCs) with papillary adeno-

carcinoma, and then to evaluate outcomes of ESD in them.

Design: A retrospective, single-center study.

Patients: From January 2005 to May 2013, 49 patients who underwent surgi-

cal operation for EGC with papillary carcinoma were enrolled in group 1, and

24 patients who underwent endoscopic submucosal dissection (ESD) for EGC

with papillary carcinoma were in group 2.

Results: EGCs with papillary adenocarcinoma showed predilection to location

in the lower one-third of the stomach and elevated shape macroscopically. Over-

all prevalence of LN metastasis was 18.3% (9/49), and only presence of lympho-

vascular invasion was associated for LN metastasis (p = 0.016). When 49 patients

having EGC with papillary adenocarcinoma were applied to current criteria of

ESD, 6 were in absolute indication for ESD and 11 were in expanded indication

for ESD. Among 17 patients in ESD indication, 2 (11.8%) had LN metastasis. Of

24 patients who underwent ESD, 13 (54%) were in out-of ESD indication; of

them, 9 patients underwent surgical operation due to noncurative resection.

Conclustions: Even if EGCs with papillary adenocarcinoma are suspected to

belong in ESD indication after pre-treatment work-up, ESD should be consid-

ered more carefully because of more frequent LN metastasis and more need for

additional surgical operation.

Abstract no.: P18.31

EFFECT OF URTICA DIOICA EXTRACT, MENTHA SPICATA ESSENTIAL

OIL AND MATRICARIA CHAMOMILLA ESSENTIAL OIL ON

HELICOBACTER PYLORI IN VITRO
B. Kanani,* A. Khosrowshahi,* M. Alizade,* R. Pourahmad† and A. Sadeghi†

*University of Urmia, Urmia, Iran; †Varamin Branch, Islamic Azad University,

Varamin, Iran

Helicobacter pylori is the part of natural of the human gastrointestinal on stom-

ach and a common complication for human beings which effect approximately

30% of children and 60% of adults and this phenomenon leads to some disease

such as Gastritis, Peptic Ulcers and Stomach cancer. In 70% of cases has neither

clues nor significant effects. About half of the people who suffers from the Heli-

cobacter disease; 10–20% leads to gastric ulcer and gastric cancer and in 1–2%
of cases leads to Stomach cancer.The use of Antibiotics is the main treatment

for this disease but due to the length of treatment and because of the side

effects of using the Antibiotics and also as in 20% cases the body of patient

resist against Antibiotics; it seems there must be an alternative treatment. The

use of Medical plants (Herb) is the best way for the control and treatment of

disease.

In regards of the strong and definite anti-bacterial activities of Urtica dioica, and

also due to the positive effects of mentha spicata and Chamomile on the gastro-

intestinal and Ulcers disease in traditional Medicine, the extract of ethanol

Mentha spicata, Chamomile essential oil and Mentha spicata essential oil were

produced in 2 dilutions and then the inhibitory effects on the development of

H. pylori was investigated by the disc diffusion method and Agar well diffusion

method.The results shown the prevention effects on growth of H. pylori up to

50 mm zone diameter for Urtica dioica, 62 mm for Mentha spicata and 57 mm

for Chamomile.
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ammonia breath test:  P10.18
amoeba:  P04.07, P04.11
amoxicillin:  P11.15, P11.46
Anaemia:  W3.4
Analysis:  W2.1
Angiodysplasia:  P11.52
Animal models:  W6.4
annual change:  P04.12
anti CagA:  P04.17
anti H.pylori activity:  P11.58
Antibiotic resistance:  P05.08, P10.16, 

P11.31, P13.12
antibiotic:  P13.10
anti-CagA antibodies:  P08.10
antigen:  P10.22
Antimicrobial activity:  P13.08
Antimicrobial combinations:  P13.13, 

P13.20
antimicrobial resistance:  P11.43, P13.17, 

W3.1
anti-parietal cell antibody:  P05.10
apoptosis:  P05.01
Ardabil:  P18.09
Artemisinin derivates:  P13.08
asymmetrical:  P01.05
atherosclerosis:  P08.10
atrophic body gastritis:  P09.03
atrophic gastritis:  P07.01, P07.10, P08.03, 

P10.27, P18.20
atrophy:  P06.02, P08.12
autoimmune thyroid disease:  P09.03, 

W4.6
automatic reading:  P10.18
autophagy:  P03.01, P18.23

B

Bacillus subtilis:  P15.06
BALB/c mice:  W4.1
Barrett:  P06.01
Barrett’s esophagus:  P08.05
Behavior:  P14.02
biliary cancer:  W6.3
Biliary tract cancer:  P16.04
biofi lm:  P01.04, P04.16
biopsy specimen:  P10.14
Birth cohort:  W3.2
bismuth subcitrate:  P11.54
bismuth:  P08.12
bleeding:  P07.19
breath ammonium test:  P10.08
Breath Test:  P10.05

C

cagA polymorphism:  P18.04
CagA:  P02.13, P02.16, P02.17, P03.04, 

P03.06, P05.06, P10.11, P18.23, 
P18.26

Cag-A:  W4.4
cag-PAI pathogenicity island:  W1.3
Calcium:  P08.03
CAM-sensitive strain:  P11.28
cancer prevention:  P11.41, P11.56
cancer preventive Kimchi:  P11.41
carcinogenesis:  P18.12
caspase 3:  P16.01
CD44v9:  P18.23
chamomilla:  P18.31
Chickens:  P16.05
Children:  P09.01, P09.02, P09.07, 

P13.10, W3.5
China:  W2.5
cholecystitis:  P17.02
Chronic atrophic gastritis:  P07.07, P11.36, 

P18.25
chronic viral hepatitis:  P17.01
Cinnamomum zeylanicum:  P13.25
Cinnamon bark oil:  P13.28
clarithromycin resistance:  P13.19, P13.21
Clarithromycin:  P10.03, P11.46, P13.05, 

P13.07, P13.14, P13.17, P13.24
clinical characteristics and outcomes:  P18.06
clinical outcomes:  P03.13
clinicopathological characteristics:  P07.09
Colorectal adenoma:  P07.12
Common marmoset:  P16.03
comparative genomics:  P02.03
comparison:  P11.22
compliance:  P11.03, P11.60
concominant:  P11.57
concomitant therapy:  P11.20, P11.29, 

P11.30, P11.32, P13.03, W2.6

Concomitant treatment:  W2.4
concomitant:  P11.10, P11.11, P11.13, 

P13.15
conjugated linoleic acid:  P14.03
consumption:  P13.02
coronary heart disease:  P08.07
Crimean population:  P17.01
Culture:  P10.09, P10.24
curvature:  P06.02
CYP2C19:  P02.09, P11.50
cytokines:  W6.6
cytoprotection:  P08.12

D

delivery systems:  P11.31
Dendritic cell:  P03.05
diabetes mellitus:  P11.19
Diagnosis:  P10.17, P10.21, P10.32, P11.25
diet:  P04.05
disease correlation:  P10.32
Disgnostic test:  P10.15
Division:  P01.05
DNA methylation:  W1.1
Drug resistance:  P13.08
drug resistant:  P13.23
dual antral and corpus RUT:  P10.12
duodenal juice:  P10.22
duodenal ulcer:  P05.11, P10.26
dupA:  P18.03
DVC-FISH:  P10.06
dysbiosis:  P15.02
dyspepsia:  P10.02
Dysplasia:  P07.14

E

early detection:  W5.3
early toxemia:  P08.01
effl ux pump system:  P13.18
elderly patients:  P13.22, P18.06
Electron paramagnetic resonance:  P11.49
ELISA:  P04.17
Endoscopic fi nding:  P10.27
Endoscopic healing:  P10.26
Endoscopic resection:  P07.06, P07.19
Endoscopic Submucosal Dissection:  P07.03, 

P07.17, P18.30
endoscopy:  P07.18, P07.20, P09.08, 

P10.20, P11.52, P18.19
Enteral feeding:  P11.51
Enterococcus faecium:  P15.06
Enterohepatic Helicobacter:  P13.12, 

P16.03
Enterohepatic Helicobacters:  P16.05
enviromental transmission:  P04.11
Epidemiology:  W3.3
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epigenetics:  W1.1
epithelial-to-mesenchymal transition:  

P18.12
EPIYA:  P02.13
Epstein-Barr virus:  P03.11
eradication rate:  P13.04
Eradication rates:  P11.48
Eradication success:  P10.16
eradication therapy:  P06.03, P11.43, P11.44, 

P11.55, P13.22, P15.02, P15.04
Eradication:  P04.03, P05.02, P07.05, 

P08.08, P11.10, P11.19, P11.25, 
P11.40, P11.47, P11.54, P11.59, 
P16.07

Erosive esophagitis:  P06.01, P11.53
ESD:  P07.15
esomeprazole:  P11.50
esophagitis:  P08.09
ethnic features:  P18.20
ethyl pyruvate:  P05.05
evolution:  P02.03
express detection:  P10.28
External quality assessment:  P01.01
Extragastric manifestations:  P04.09

F

faeces:  P10.06
failure:  P11.12, P11.14, P11.23, P11.27, 

P11.35, P11.39
FAK:  W5.6
false negative:  P10.31
family member:  P04.04
Feacal microbiota:  P16.05
Fermentation:  P15.05
Ferritin:  W4.3
FIC:  P13.13
fi rst-line:  P11.01, P11.07, W2.3
Fluoroquinolone:  P11.58, P13.24
Fluoroquinolones:  P13.16, P13.17
Food:  P04.16
fresh meat:  P16.02
Functional dyspepsia:  P11.08
fundic gastric atrophy:  W4.6

G

gastral:  P10.28
gastric adenocarcinoma:  P07.01
gastric athrophy:  P18.21
gastric atrophy:  P07.08, P07.11
gastric biopsies:  P02.17
gastric cancer prognosis:  P18.04
Gastric cancer:  P02.10, P02.14, P04.05, 

P07.07, P18.03, P18.05, P18.06, 
P18.09, P18.10, P18.12, P18.13, 
P18.14, P18.15, P18.16, P18.18, 
P18.20, P18.21, P18.24, P18.26, 
P18.27, W5.2, W5.3

gastric carcinoma:  P03.11
gastric diseases:  P05.04
Gastric lymphoma:  W4.5

Gastric MALT lymphoma:  P07.04, W5.1
Gastric microbiome:  P01.08, P08.04
Gastric microbiota:  P18.28, W1.5
gastric mucosal lesions:  P07.19
Gastric neoplasm:  P18.17
gastric pathologies:  P18.08
Gastric tumors:  P18.22
Gastric ulcer:  P16.08, P18.13
Gastrin:  P02.08
gastritis:  P02.16, P07.16
gastroduodenal diseases:  P01.03
gastroesophageal refl ux disease:  P11.34, 

P11.53, P11.59
Gastrointestinal bleeding:  P11.52
gastrointestinal endoscopy:  P07.13
gastrointestinal symptoms:  P04.13
Gastrointestinal tract:  P07.20
gastrointestinal:  P07.05
GED:  P07.09
Gel urease test:  P10.19
Gender:  P04.14
gene regulation:  P01.02
Genetic susceptibility:  W5.2
genome sequences:  W1.3
genomic differences:  W1.3
GenoType HelicoDR:  P13.09
genotypes:  P02.17
GERD:  P08.05
Ghrelin Obestatin Leptin:  P09.01
Giemsa staining:  P10.07
Ginseng:  P15.05
greek:  P11.22, P11.57
GSK:  P03.04
GSK-3β:  P18.08
gut microbiome:  P08.04
gut microbiota:  P15.02
GWAS:  P02.07

H

H. hepaticus:  P16.06
H. pilori:  P11.44
H. pylori density:  P01.10
H. pylori eradication:  P07.08, P08.05
H. pylori infection:  P18.28, W6.4
H. pylori:  P04.07, P05.10, P05.11, P05.12, 

P06.01, P07.10, P08.01, P08.06, 
P09.03, P10.01, P10.06, P10.07, 
P10.09, P10.10, P10.25, P11.08, 
P11.36, P13.01, P13.15, P13.22, 
P15.03, P18.08, P18.09, P18.25, 
W1.4, W1.6

H.pylori infection:  P10.27, P18.27
H.pylori multiplex serology:  W6.3
H.pylori vacA:  P03.13
H.pylori:  P01.05, P04.14, P08.02, P10.17, 

P10.23, P10.24, P10.30, P11.34, 
P13.06, P13.16, P13.26, P13.29, 
P18.15, P18.21

H.pylori:  P04.09
HCV:  P16.06
HDAC inhibition:  P11.56
health care survey:  P04.01

HELIC:  P10.18
helicobacter eradication:  P11.03, W5.1
Helicobacter pullorum:  P16.02
H. pylori DNA:  P04.08
H. pylori eradication:  P11.17, P11.32
H. pylori infection:  P04.01
H. pylori negative patients:  P18.02
H. pylori/CagA:  W3.4
H. pylori:  P01.03, P02.03, P02.06, P02.09, 

P02.12, P02.15, P03.05, P03.08, 
P03.09, P03.10, P03.11, P04.03, 
P04.10, P04.15, P04.17, P04.18, 
P05.02, P05.03, P05.04, P07.04, 
P07.06, P07.12, P07.14, P08.07, 
P08.08, P08.09, P09.01, P09.02, 
P09.05, P09.06, P09.07, P10.02, 
P10.03, P10.04, P10.14, P10.15, 
P10.19, P10.21, P10.22, P10.26, 
P10.29, P11.04, P11.09, P11.10, 
P11.15, P11.16, P11.18, P11.19, 
P11.21, P11.29, P11.30, P11.33, 
P11.37, P11.38, P11.40, P11.43, 
P11.45, P11.46, P11.48, P11.53, 
P11.54, P11.60, P12.01, P13.03, 
P13.04, P13.09, P13.13, P13.18, 
P13.19, P13.20, P13.25, P13.28, 
P14.02, P15.01, P15.04, P15.05, 
P16.07, P16.08, P17.02, P18.01, 
P18.04, P18.11, P18.13, P18.16, 
P18.18, P18.24, W2.5, W4.4, W4.5, 
W5.4, W5.6, W6.5, W6.6

H. pylorile:  W3.3
Helicobacter spp:  P16.04
Helicobacter suis:  W6.2
Helicobacter:  P01.06, P03.14, P13.23, 

W3.1, W4.3
HHV-8:  P05.09
high mobility group box 1:  P05.05
Histological diagnosis:  P10.07
HIV:  P04.10
homB:  P02.15
HP diagnosis:  P10.05
Hp NSAIDs:  P12.02
Hp-related gastritis:  P10.13
hpyAVIBM:  P05.01
HRM:  P13.05, P13.14
Human cell response:  P05.03
human spermatozoa:  W6.6
Human β-defensin-3:  P03.03
Human:  P02.07
Hybrid therapy:  P13.03

I

iatrogenic ulcer:  P07.17
idiopathic thrombocytopenic purpura:  

P08.08
IgG against H. pylori:  P10.13
IL1B:  W5.2
IL-4:  P02.05
IL-6:  P02.05
IL-8:  P02.05
immune cells:  P14.03
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immune exhaustion:  P05.09
Immune response:  P03.06, P03.07
immunodefi cient mice:  P16.01
Immunoglobulin G:  P07.12
immuno-response modulation:  P14.01
incidence:  W5.1
Indian stomach:  P01.09
Infants and toddlers:  W3.4
Infection:  P05.08
Infl ammation:  P05.03, P06.02, P14.03, 

W1.4, W4.1
Infl ammatory Bowel Disease:  P09.04
Innate and adaptive immunity:  W4.2
insulin resistance:  P05.02
interactome sequencing:  P14.01
interleukins:  P05.12
intestinal metaplasia:  P03.07, P07.01
intragastric pH:  P11.50
Iran:  P03.09
iranian patients:  P03.12
Iron:  P14.02, P18.14, W4.3

J

Japan:  P08.02

K

Korean red ginseng extract:  P11.55

L

Lactulose H2 breath test:  W3.6
Lansoplazole:  P11.45
Lansoprazole:  P13.26
Lateral margin:  P18.29
Latex test:  P10.21
less-industrialized country:  W3.3
levofl oxacin:  P11.14, P11.21, P11.23, 

P11.39
linolenic acid:  P01.06
lipid metabolism:  P08.07
liposome:  P01.06
lipossomes:  P11.31
Liquid urease test:  P10.19
liver cancer:  W6.3
Liver transplantation:  P11.51
Local recurrence:  P18.17
long non coding RNA:  P18.05
lysosome:  P03.01

M

MALAT-1:  P18.05
malignancies:  P07.05
malondialdehyde:  P11.37
Mannose binding lectin:  P02.12
mass survey:  P10.01
Mentha spicata:  P18.31
mesenchymal stem cell:  P11.42

meta-analysis:  W2.3
Metachronous tumors:  P07.06
Metachronous:  P18.22
Metagenomics:  W1.5
Metal complexes:  P11.58
metapasia:  P07.02
Metaplasia:  P07.14, P18.07
metastasis:  P07.18
Methanogenic fl ora:  W3.6
methylation:  P02.02, P18.01
MIC determination:  P13.28
Microbial Translocation:  P05.09
microbiologic diagnosis:  P01.01
Microbiome:  W6.4
microbiota:  P01.03, P01.09, P11.42, 

P17.02, P18.10, W6.2
microorganisms of  the colon:  P11.59
microRNA profi le:  P02.10
microRNA:  P02.11, P07.02
Mincle:  W4.2
Mir-21:  P02.11
miRNA:  W1.4
MLST:  P04.04
molecolar mimicry:  P05.06
Mongolia:  P03.14, P13.23
MON-HP:  P10.29
moxifl oxacin:  P11.27, P11.38, P11.47
multidrug resistance:  P13.18
multi-drug resistance:  W1.6
Multiplex serology:  P16.04
multivariate:  P11.57

N

naive:  P13.07
naïve:  W1.6
nanoemulsion:  P13.25
NapA:  P10.11
neuroinfl ammation:  W6.1
Neutrophils:  P11.49
New treatment:  P11.36
NHPH:  P03.02
NOD2 genotype:  P05.08
novel:  P10.20
NSAIDs:  P04.18, P10.10, P12.01
nutritional:  P09.05

O

Observational:  P11.05
Omeprazole:  P13.26
optimized:  P13.15
Osteoporosis:  P08.02, P08.03
outer membrane protein:  P03.02
outer membrane proteins:  P03.08

P

Paenibacillus humicus:  P01.08
Pan-European:  P11.01, W2.1
Papillary adenocarcinoma:  P18.30

pattern recognition receptor:  W5.4
P-CAB:  W2.2
PCR:  P10.04
pediatric age:  P04.19
pediatric patients:  P01.10, P08.04
pediatric ulcer strains:  P02.06
Pediatrics:  P09.08
Pepsinogen II:  P10.13
pepsinogen:  P06.04, P07.10, P08.06, 

P18.14, P18.27
Pepsinogens:  P07.07, W4.6
Peptic Ulcer Bleeding:  P04.18, P10.04, 

P11.25
peptic ulcer disease:  P12.01
Peptic ulcer:  P02.08, P03.12, P06.05
phage display:  P14.01
phenolic compound:  P01.07
Phenotypes:  P02.07
Philipino community:  P04.13
Pig:  W6.2
plumbagin:  P02.01
Point mutations:  P13.05, P13.19
polymerase chain reaction:  P13.21
polymorphism, expression:  P02.14
Polymorphism:  P02.12, P02.13, P02.15, 

P06.05
population structure:  W1.2
PPI comsumption:  P10.25
PPI:  P18.25
PPI-based triple therapy:  P16.07
PPIs:  P10.30
prebiotics:  P15.01
precancerous condition:  P07.11
precancerous:  P07.16
Predominance:  P13.14
Preeclampsia:  W6.5
pregnancy:  P08.01
Prevalence Hp infection:  P04.02
prevalence:  P04.06, P04.13, P04.15
prevention:  P18.11
probiotic:  P15.04
probiotics:  P11.16, P11.40, P15.06
prolonged triple therapy:  P11.09
prophage evolution:  W1.2
Prophage induction:  P02.04
Prophage:  W1.2
Prostate stem cell antigen:  P18.03
Protein HU:  P01.02
protein intake:  P08.06
Proton pump inhibitors:  P02.09, P11.04
proton-pump inhibitors:  W1.5
PTEN:  W5.6
Pyloric neoplasm:  P07.15
Pylorus:  P07.15

Q

qPCR:  P01.10
Quadruple therapy:  P11.33
quadruple:  P11.11
quantitative real time PCR:  P02.04
questionnaire:  P04.01

hel_12168.indd   179hel_12168.indd   179 8/19/2014   2:19:21 PM8/19/2014   2:19:21 PM



180 © The Authors. Helicobacter © 2014 John Wiley & Sons Ltd, Helicobacter 19 (Suppl. 1): 177–180

R

Race:  W3.2
radication rate:  P11.29
Radiographic examination:  P09.07
Rapid urease test(RUT):  P10.12
rapid urease test:  P10.29
RAW264.7:  P05.07
Reactive oxygen species:  P11.49
Real-time PCR:  P10.02, P13.09
Recurrence:  P18.29
recurrent abdominal pain:  P09.06
Registry:  P11.06, P11.26
rejuvenation:  P11.42
Rescue:  P11.06, P11.07, P11.12, P11.14, 

P11.23, P11.24, P11.27, P11.35, 
P11.39

resection:  P18.19
resistance:  P13.02, P13.10, P13.11, 

P13.16, P13.29
restriction modifi cation:  W1.1
resveratrol:  P01.07
Review, systematic:  P11.18
Rifabutin:  P10.23, P11.12
Rifampin:  P10.23
ring test:  P01.01
Risk factors:  P18.29
RT RT-PCR:  P03.08
rural area:  P04.19
RUT:  P10.24, P10.25

S

Safety:  P11.26
S-allyl cysteine:  P11.56
saponin:  P11.55
sarcandra glabra extract:  P13.20
Screening upper endoscopy:  P07.04, 

W4.5
second-line treatment:  P11.38
secuential:  P11.02
sequential therapy:  P11.09, P11.17, 

P11.20, P11.21, P11.30, P11.33, 
P13.07, W2.6

Sequential treatment:  W2.4
sequential:  P11.47
serodiagnosis:  P16.06
serology:  P10.32
seroprevalence:  P04.19
serum antibody:  P09.02
serum biomarkers:  P07.11
serum H. pylori antibody test:  P10.31
serum:  P02.11
SHP-1:  P02.01

SHP1:  P02.02
SIBO:  P17.01
Sides effects:  P11.60
single antral RUT:  P10.12
sitafl oxasin:  P11.28
smoking:  P04.05
snail:  P03.04
social behaviour:  W6.1
Socioeconomic status:  W3.2
South Asia:  P13.01
Southeast Asia:  P13.01
Stability:  P10.05
STAT3:  P02.01, P02.02
status:  P09.05
STEMI:  W4.4
stomach neoplasm:  W5.4
Stomach neoplasms:  P18.01, P18.19
Stomach:  P07.03, P07.18, P18.30
stool antigen test:  P10.01
Stool Real-time PCR:  P10.03
stress factor:  P02.04
subepithelial mass:  P07.13
subinhibitory concentrations:  P03.03
sulforaphane:  P11.37
Surveillance:  W3.1
Survival:  P18.16
symbiosis:  P04.11
Synchronous:  P18.22

T

tailored therapy:  P11.32, W2.5
tailored treatment:  P11.28
Tailored:  P13.06
test and treat:  P18.11
tetracycline:  P11.15
Thailand:  P11.08, P15.03
therapy:  P11.34
Third-line treatment:  P11.48
thymectomy:  W4.1
Tim-3:  P05.07
Tip alpha:  P10.11
TNF-α:  P03.10
Toll-like 2:  P05.04
Toll-like receptor 4:  P02.08, P05.05, 

P05.07
transcriptome analysis:  P03.03
transgenic mice:  W6.1
transmission:  P04.04, P04.07, P04.16
Transperitoneal jejunostomy:  P11.51
treatment:  P11.04, P11.06, P11.13, 

P11.18, P11.22, P11.26, P13.06, 
P15.01

Triple Therapy:  P04.03, P11.20, P15.03, 
W2.6

triple therapy-based, bismuth-containing 
quadruple:  P11.17

triple:  P11.13, P11.35
triple-therapy:  P11.02
Tuberous Sclerosis:  P08.11
tumor growth:  P16.01
tumor necrosis factor α:  P05.11
tumorsphere:  W5.5
type A gastritis:  P05.10
type:  P07.09

U

UBT:  P10.09
Ulcer bleeding:  P10.15
ulcer disease:  P04.06, W3.5
ulcers, cancers:  P18.28
unexamined rate:  P04.12
unstable plaques:  P08.10
upper gastrointestinal bleeding:  P10.31
upper gastrointestinal tract:  P07.13
urea breath test:  P04.15, P10.16
urealytic microfl ora:  P10.28
Urease:  P10.30
Urtica dioica:  P18.31

V

vacA cagA:  P03.12
vacA genotypes:  P18.26
VacA polymorphism:  P03.06
VacA:  P03.01
Vascular disease:  P05.06
Vasculitis:  P07.20
Video Capsule Endoscopy:  P10.17
Virulence factor:  P03.07
virulence factors:  P03.14, P18.15
Virulence genes:  P03.09, P04.08
Virulence markers:  P03.10
virulence:  P05.01

W

water supply:  P04.08
western blotting:  P07.16
WGS:  P02.06, P16.02
Wound healing:  P18.17

X

xenograft:  W5.5
γ-glutamyltranspeptidase:  P03.05
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