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ABSTRACT

AIM: To identify a predictor of successful primary Helicobacter
pylori (H. pylori) eradication assessed in routine clinical practice.
METHODS: From February 2013 to January 2015, 186 patients
underwent primary eradication therapy. We retrospectively reviewed
the medical records. All patients underwent EGD before eradication
therapy and H. pylori infection was diagnosed by =10 U/mL serum
anti-H. pylori 1gG. We used standard triple therapy including a proton
pump inhibitor (PPI) (rabeprazole 10 mg or lansoprazole 30 mg),
clarithromycin 200 mg and amoxicillin 750 mg twice daily for seven
days. To determine if eradication succeeded, a "*C-urea breath test
was performed on all patients more than eight weeks after primary
eradication.

RESULTS: The overall success rate of H. pylori eradication therapy
was 62% (116/186). We assessed potential predictors of successful
primary H. pylori eradication therapy including gender, age, smoking
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habits, prior PPI intake, kind of PPI, serum IgG value and degree of
atrophy. Univariate analysis showed that high serum IgG significantly
predicts successful eradication (odds ratio (OR) 2.583, 95% confidence
interval (CI) 1.285-5.191, p=0.008). The eradication rate was 77%
(43/56) in the =45 U/mL group and 56% (73/130) in the <45 U/
mL group, and significance was confirmed by multivariate analysis
(OR 2.626, 95% CI 1.269-5.436, p=0.009). Multivariate analysis
showed a trend that advanced age (=70 year-old) increased the rate of
successful eradication (OR 1.669, 95% CI 0.857-3.252, p=0.132).
CONCLUSION: Elevated serum IgG significantly predicts
successful primary H. pylori eradication.
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INTRODUCTION

Helicobacter pylori (H. pylori) eradication is the standard treatment
for preventing gastric ulcers and cancer throughout the world. In
Japan, H. pylori eradication therapy for H. pylori gastritis has been
approved by the National Health Insurance system since February
2013. For primary eradication therapy, triple drug therapy including a
proton pump inhibitor (PPI), clarithromycin and amoxicillin for one
week is the approved regimen. Despite more patients undergoing this
eradication regimen in Japan, the success rate of primary H. pylori
eradication has been decreasing over the last decade because of

emerging antibiotic resistance'".
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Factors which predict successful H. pylori eradication therapy

have been reported, including the absence of antibiotic resistance!”,

3.4]
s

poor metabolism of PPI due to CYP2C19 polymorphism™*, and

1%l These factors

positive cytotoxin-associated gene A (cagA) status
are generally not evaluated in routine clinical practice, but require
a research setting. The aim of this study is to identify a factor that
predicts successful primary H. pylori eradication therapy that can be

easily assessed in routine clinical practice.

METHODS

Study population

From February 2013 to January 2015, 214 patients underwent primary
H. pylori eradication triple therapy at our institution. Twenty-eight
patients were excluded for the following reasons: six patients had
undergone distal gastrectomy, 15 patients were not diagnosed with an
H. pylori infection by serum IgG and seven patients did not visit the
clinic after eradication therapy. The remaining 186 patients comprise
the study group. The diagnosis of H. pylori infection was defined
as a serum IgG level =10 U/mL using an enzyme immunoassay
kit (E Plate®, EIKEN CHEMICAL CO.,LTD., Tokyo, Japan). We
retrospectively reviewed patient medical records and collected the
following data: gender, age, smoking habits, prior PPI use, adverse
events, laboratory findings and endoscopic findings. Prior PPI
administration was defined as at least one week of PPI use prior
to undergoing primary eradication. Esophagogastroduodenoscopy
was performed on all patients, and atrophic changes were
classified based on the Kimura-Takemoto classification!”. When
esophagogastroduodenoscopy showed both obvious atrophy and
negative H. pylori serology, we performed other screening tests. The
Institutional Review Board approved this study.

Protocol for primary H. pylori eradication therapy

The protocol for primary H. pylori eradication included standard
triple therapy with a PPI (rabeprazole 10 mg or lansoprazole 30
mg), clarithromycin 200 mg and amoxicillin 750 mg twice daily for
seven days. The PPI choice was made by the physician in charge. To
determine whether primary H. pylori eradication succeeded or not,
a "C-urea breath test (UBT) using Ubit® (Otsuka Pharmaceuticals,
Tokyo, Japan) was performed on all patients more than eight weeks
after primary eradication, with a cut-off value of 2.5%o. Prior to the
UBT, PPI administration was discontinued for at least two weeks if
the patient was continuously receiving the PPI. Successful primary H.
pylori eradication therapy was defined as a negative UBT.

Univariate analysis

Statistical analysis

Data was analyzed with StatFlex ver. 6.0 software (Artech Co., Ltd.
Osaka, Japan). Statistical analysis was performed using Chi-Squared
test for univariate analysis and multiple logistic regression analysis for
multivariate analysis.

RESULTS

Clinical characteristics of 186 patients

Demographic data and endoscopic findings of the 186 patients are
shown in Table 1. About one-third of the patients underwent routine
PPI administration. Endoscopically, all patients had gastric atrophy
and most patients had open-type atrophy. Adverse events including
diarrhea and/or a bitter taste occurred in 16 patients (9%).

Predictive factors for successful primary H. pylori eradication
therapy

The overall success rate of H. pylori eradication therapy was 62%
(116/186). We assessed potential predictors of successful primary
H. pylori eradication therapy including gender, age, smoking habits,
prior PPI intake, kind of PPI, serum IgG value and degree of atrophy
(Table 2). Univariate analysis showed that high serum IgG was a
significant predictor of successful eradication (odds ratio (OR) 2.583,
95% confidence interval (CI) 1.285-5.191, p=0.008). The eradication
rate was 77% (43/56) in the =45 U/ml group and 56% (73/130) in
the <45 U/mL group, and significance was confirmed by multivariate
analysis (OR 2.626, 95% CI 1.269-5.436, p=0.009). Multivariate
analysis also showed that advanced age (=70 years) increased the
success rate (OR 1.669, 95% CI 0.857-3.252, p=0.132), although this
did not attain statistical significance. It is notable that about half of the
patients with IgG <<20 U/mL had eradication (52%, 23/44), while all
patients with IgG =100 U/mL had eradiation (100%, 6/6).

N (%)
Gender, male 73 (39%)
Age, mean (range) 65.2 (28 - 87)
Current smoker 19 (10%)
Prior PPI administration 64 (34%)

Kind of PPI (rabeprazole/lansoprazole) 50 (27%) / 136 (73%)

Serum HPIgG (<45/245) 130 (70%) / 56 (30%)
Endoscopic findings
Atrophic gastritis (closed type/open type) 30 (16%) / 156 (84%)
Gastric ulcer or scar 11 (6%)
Duodenal ulcer or scar 13 (7%)
Gastric hyperplastic polyp 25 (13%)

Multivariate analysis

Factor Eradication Odds ratio
rate, % (n)
Gender Fole  sov(@y | 14
Age oy ooy | 15
Current smoking if:s:: 2‘1122 834}?67) 1.784
Prior PPl intake rosent ZZ; gg; ig)z) 0.824
Kind o P Lonsoprsole 1% (/13 | 120
NP e
Degree of atrophy 81{)) (;I;;y;;e S;Zﬁ g% :1,’3)6) 1.328

95% 95%

confidence P-value Odds ratio  confidence P-value
interval interval

0.758-2.592 0.282 1.333 0.694-2.562 0.389
0.816-2.880 0.184 1.669 0.857-3.252 0.132
0.621-5.129 0.283 1.857 0.587-5.881 0.292
0.443-1.533 0.542 0.893 0.460-1.733 0.737
0.629-2.443 0.535 1.108 0.539-2.278 0.780
1.285-5.191 0.008 2.626 1.269-5.436 0.009
0.602-2.928 0.482 1.067 0.463-2.460 0.878
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DISCUSSION

We clarified a statistically significant predictor of successful primary
H. pylori eradication therapy in the present study. Serum IgG can be
measured by a simple blood test in routine clinical practice. There
have been several reports regarding a predictor of successful primary
H. pylori eradication therapy™>"*). However, most of the previously
reported predictors involve measurements that are not evaluated in
routine clinical practice. To our knowledge, this is the first report to
show a relationship between primary H. pylori eradication rate and the
serum IgG level.

In the human immune system, IgG plays important roles including
binding pathogens, opsonization and activation of the complement
system, which result in bacterial elimination. The serum IgG level is
a reliable test to confirm H. pylori infection having 98% sensitivity'”.
This test has some advantages including: (1) cost-effectiveness; (2)
easy and quick to perform with a blood sample; (3) it does not require
endoscopy or biopsy; and (4) it does not require discontinuation of
acid suppressing medications. However, it is not recommended to
determine H. pylori infection status after eradication therapy. Past
studies of IgG levels focused on changes in post-eradication IgG
levels"'?. More than a 25% decrement six months after eradication
treatment is considered a reliable marker for eradication!”.

We first investigated using serum IgG level as a predictive factor
for successful eradication. The serum IgG level is considered to be
an indicator of immune status for specific pathogens, and reflects
bacterial proliferation and activity. Suzuki et a/ reported that a cagA
positive status reflects the high proliferative rate of H. pylori with an
increased success rate for primary H. pylori eradication”™. Generally,
more proliferative bacteria are more sensitive to antibiotics. Hence,
patients with high serum IgG levels may be especially sensitive to
antibiotics. Malm et al reported that patients with a high serum IgG
titer can block norovirus infections'”. Additionally, the effects of
vaccination are assessed using serum IgG levels in various infectious
diseases. We suspect that patients with high serum IgG levels are
ready to mount an immune response to H. pylori and are thus less
tolerant of H. pylori. A co-operative effect of antibiotic susceptibility
and high humoral immunity may facilitate H. pylori eradication
therapy. Eventually, patients with high serum IgG levels show a good
result from H. pylori eradication therapy. Serum IgG levels achieved
by an infection might reflect not only the severity of the infection
but also the reactivity of the host immune system. Further studies are
needed to determine the relationship between degree of inflammation
based on the pathological specimen and serum IgG level.

Although other reliable predictive factors for successful
H. pylori eradication have been reported, cagA status or antibiotic
resistance cannot be evaluated in routine clinical practice. Serum
1gG levels can be assessed by a simple blood test without endoscopy,
biopsy or other special procedures. Since cagA-positive H. pylori
status and high serum IgG levels reflect a high growth rate of H.
pylori, H. pylori eradication in such patients may show high antibiotic
susceptibility and a high suppressive effect against future gastric
cancer. In this study, advanced age showed a trend toward a higher
eradication rate, and a large French study reported advanced age as a
significant factor for successful eradication™. Gastric pH elevation
increases the rate of successful eradication. Although it has been
reported that integrated acidity in the general population is not
affected by age!®, acidity in the elderly may be more suppressed by
PPI than in younger people. Despite the small number of patients,
this study implies a dose-dependent relationship between the IgG
level and eradication rate since the >100 IgG group had a 100%
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(6/6) eradication rate, and the <20 IgG group had only a 52% (23/44)
eradication rate. To clarify these trends, further large studies are
necessary.

A particular strength of this study is the homogeneity of the
diagnosis and treatment regimens. There are various eradication
regimens used worldwide"”
for the same duration (seven days) in all patients. Further, all patients
were diagnosed by serum IgG levels before eradication. Eradication of
H. pylori was confirmed by a negative UBT. Therefore, the analysis of
predictive factors in this study is more reliable than other large studies

. We used the same the dose of antibiotics

involving various regimens and/or treatment durations. Although a

¥ these patients were

negative UBT can also include false positives
evaluated in the same condition and we did not wait for a second
eradication because delayed second eradication increases eradication
failure"”. The overall success rate of primary H. pylori eradication
therapy in the present study is 62%, which is relatively low compared
with large studies from other countries®”, but similar to another large
Japanese study™'. Stringent policies for the use of antibiotics have not
been distributed in Japan. A recent large Japanese study reported 36%
clarithromycin resistance™, which may impact this low eradication
rate.

We recognize some limitations to this study including: (1)
CYP2C19 polymorphism was not evaluated. A low eradication
rate was reported with this rapid metabolizer™; (2) Clarithromycin
resistance was not assessed; (3) this is a single center, retrospective
study; and (4) CagA status was not evaluated in this study. Fujiya et a/
reported that the rate of cagA-positive H. pylori is 73% in Japan™.

In conclusion, a high serum IgG level is a significant predictor
of successful primary H. pylori eradication therapy. The high
proliferative rate of H. pylori and host recognition may enhance
eradication by antibiotics.
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