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Abstract

Background and Aim: Gastric cancer develops due to atrophic gastritis induced by
Helicobacter pylori (H. pylori) infection. Serum levels of pepsinogen (PG) are known to be
excellent markers for evaluating the degree of atrophic gastritis. We investigated whether
chronic gastritis could be diagnosed by evaluating serum PG levels.

Methods: A total of 4483 patients (average age, 49.7 years; 2879 men) were included in
this study. Fasting serum samples were collected and anti-H. pylori antibody and PG levels
were evaluated. We evaluated the endoscopic atrophy grade or histological extent of
gastritis, and calculated the diagnostic capability of this serum marker.

Results: A total of 4483 patients, were diagnosed as being positive (4160) or negative
(323) for H. pylori-induced gastritis. In patients with H. pylori-induced gastritis, the PG II
levels were higher and the PG I/II ratios were lower than among those without H. pylori
gastritis. A cut-off values of (i) PG /II £ 5; (ii) PGII 2 10 or PG I/II £ 5; (iii)) PG I1 2 12
or PG I/II £ 4.5 showed high sensitivity and accuracy (over 90%) for diagnosing H. pylori-
induced gastritis. Moreover, in a mass screening of healthy subjects, a cut-off value of PG
I/IT < 4.5 might be better for diagnosing the presence of gastritis because of a sensitivity
and specificity > 80%.

Conclusions: The presence of H. pylori-induced gastritis can be evaluated using serum

PG levels.

Introduction

Gastric cancer is a common neoplasm in Japan. The deaths due to
gastric cancer rank second and third among the causes of cancer
death in Japanese men and women, respectively.! Helicobacter
pylori (H. pylori) infection is an important risk factor for gastric
carcinogenesis, and many gastroenterologists believe that gastric
cancer could be prevented using an H. pylori eradication therapy.?
In a prospective study, Uemura et al. demonstrated that gastric
cancer did not develop in H. pylori-negative patients.> We also
recently reported that the incidence of H. pylori-negative gastric
cancer was low among Japanese patients.* Moreover, Fukase et al.
demonstrated that the development of metachronous gastric cancer
was inhibited by H. pylori eradication therapy.’ These results indi-
cate the possible beneficial effect of eradication therapy for gastric
cancer prevention in healthy subjects.®

In February 2013, the Japanese Ministry of Health, Labour and
Welfare approved the eradication therapy for patients with
H. pylori-associated gastritis, meaning that all H. pylori-positive
patients can receive eradication therapy covered by the national
health insurance system. This was a great step for establishing a
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national program to prevent gastric cancer deaths in Japan.’
However, an upper gastrointestinal endoscopy examination is nec-
essary to apply for the health insurance coverage; therefore,
younger patients are less likely to be involved in the endoscopic
test and treatment system. On the other hand, eradication therapy
is well known to be more beneficial in younger patients than in
older patients.®

More effective cancer prevention should be performed in the
younger segment of the Japanese population. A previous paper
reported that eradication therapy among younger patients (<30
years) could completely prevent gastric cancer development,
whereas the effect on elderly patients was limited.® However,
endoscopic examinations for younger patients seem inadequate
because the main reason for an endoscopic examination is cancer
screening. To establish more effective gastric cancer prevention
through eradication therapy, a nonendoscopic means of diagnosing
H. pylori-associated gastritis is needed.

Many studies have clarified the significance of serum markers
for identifying gastric inflammation.” Miki established a serum
screening system using pepsinogen (PG) levels, which correlate
with the degree of corpus atrophy.!® Previously, we reported that
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Diagnosis of gastritis by serum markers

PG levels correlated with the histologic status of gastric inflam-
mation.! In the present study, we conducted a retrospective, cross-
sectional study involving a large patient population in our hospital.
We investigated the possibility that serum PG levels can be a
diagnostic of H. pylori-associated gastritis in Japanese patients.

Methods

Patients. We enrolled 11 609 patients who underwent endo-
scopic examination and evaluation of serum markers in the Hiro-
shima University Hospital between 1992 and 2010. Duplicated
data were excluded in the first step, leaving 9034 patients eligible
for inclusion. In the second step, 584 patients with factors that may
have influenced their PG levels (proton pump inhibitor use,
prior successful eradication therapy, postgastrectomy, severe
hepatorenal dysfunction, Zollinger-Ellison syndrome, autoim-
mune gastritis, and patients with PG levels over the scale) were
excluded. Of the remaining 8450 patients, the H. pylori status of
5188 could be identified (Table 1). Finally, patients with several
diseases (peptic ulcer, gastric mucosa-associated lymphoid tissue
lymphoma, gastroesophageal reflux disease, and idiopathic
thrombopenic purpura) were excluded because of the possible
administration of proton pump inhibitors or eradication therapy.
Finally, 4483 patients (mean age, 49.7 years; 2879 males) were
included in the study. The 4483 patients consisted of 2519 with
gastritis, 984 with gastric cancers, 144 with gastric adenomas, 141
with gastric hyperplastic polyps, 193 with normal gastric mucosas,
and 502 with other diseases. The ethics committee of Hiroshima
University Hospital approved the study and waived the require-
ment for informed consent because of the retrospective nature of
the study.

Evaluation of serum PG levels. Fasting blood samples
were obtained from the participants, and serum samples were
stored at ~20°C until use. Serum PG I and Il levels were measured
by radioimmunoassay (RIA; Abbott, Tokyo, Japan)? (1992-
1999), chemiluminescent immunoassay (CLIA; Abbott) (1999-
2001), enzyme immunoassay (EI, E-plate test; Eiken, Tokyo,
Japan) (2001-2003), and a latex agglutination test (LA; L-Z test;
Eiken)"® (2003-2010) in 1371, 310, 279, and 2523 patients,

Table 1 Characteristics of all enrolled patients with serum pepsinogen
test and endoscopic examination

Method Patients Enrolled patients
n H. pylori (+) Sex Age
n

M/F mean = SD  range
RIA 2307 1635 1371 807/564 545+48.7 20-89
CLIA 524 359 310 203/107 47.0+£38.2 20-91
El 554 353 279  188/91 53.5+47.3 20-87
LA 5065 2840 2523 1681/842 47.0+£382 20-95
Total 8450 5187 4483 2879/1604 — —

CLIA, chemiluminescent immunoassay; El, enzyme immunoassay;

H. pylori, Helicobacter pylori; LA, latex agglutination test; RIA,
radioimmunoassay.
1474
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respectively. Each method of evaluating serum PG levels was
selected according to the period as noted above.

Definition of H. pylori-induced gastritis status.
Serum anti-H. pylori antibodies were evaluated by ELISA (Eiken).
The atrophic gastritis status of each patient was evaluated using an
endoscopic evaluation, according to the Kimura-Takemoto classi-
fication,* or a histological evaluation of gastritis, according to the
updated Sydney system.'S The definition of a negative H. pylori-
induced gastritis (H. pylori-negative) status was as follows: (i)
negative for serum anti-H. pylori antibodies and no endoscopically
visible atrophic changes in the gastric corpus (C-0 or C-1 in
Kimura-Takemoto’s classification), or (ii) negative for serum anti-
H. pylori antibodies and no histologically evident gastritis in either
the gastric corpus or the antrum (no activity/metaplasia and none-
to-mild atrophy/inflammation).’¢ The remaining patients were
judged to have H. pylori-induced gastritis (H. pylori positive).

Statistical analysis. Statistical analyses for comparing
values were performed using Mann—~Whitney U-test, as appropri-
ate. A P-value of < 0.05 was considered statistically significant.
JMP statistical software (SAS Institute, Cary, NC, USA) was used
for all calculations.

Results

Status of H. pylori-induced gastritis and PG levels
by each method. All enrolled patients were subclassified into
two groups, H. pylori-positive and H. pylori-negative groups,
according to the criteria described in the Methods section. The
H. pylori-positive group included 1234, 291, 270, and 2365
patients, in the RIA, CLIA, El, and LA test groups, respectively. The
average levels of PG I, PG II, and PG V/II are summarized in Table 2.
The mean titer of these parameters differed between the four
groups. The titer of PG I was uncertain between those in gastritis-
positive and -negative groups. However, the PG 1I titer was higher
and PG I/II was lower in H. pylori-positive patients than in
H. pylori-negative patients. This tendency was preserved across all
four test groups. The distribution of PG II and PG VII was plotted as
shown in Figure 1. In the H. pylori-negative group, low PG II and
high PG I/II levels were characteristic compared with the gastritis-
positive group, in which the PG distribution was diffuse.

Receiver operating characteristic curve for the
diagnosis of H. pylori-induced gastritis by each
parameter. We also analyzed the receiver operating character-
istic (ROC) curve for diagnosis of the presence of H. pylori-in-
duced gastritis using each serum marker. High area under the curve
(AUC) values were obtained when we used the PG II or PG I/IT
levels; higher AUCs were obtained when using PG I/II as the test
parameter. Each AUC value is shown in Table 3.

Sensitivity and specificity of each serum marker
for diagnosing gastritis. We calculated the sensitivity and
specificity of the serum markers to diagnose H. pylori-induced
gastritis at various cut-off levels. Out of four tests, we selected the
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Table 2 Serum pepsinogen levels in H. pylori-positive and -negative group by each test

Method n PG | (ng/mL) PG Il {(ng/mL) PG I/Hi ratio
mean + SD range mean + SD range mean £ SD range
RIA Hp (+) 1234 55.2 +39.5*% 1.0-293.4 19.8£12.7% 0.5-84.6 3.14 £2.14% 0.08-31.5
Hp () 137 45.0+21.0 6.2-154.4 8.6+8.2 2.5-76 6.08+1.75 0.47-10.2
CLIA Hp (+) 291 58.3£40.5 0.9-258.7 23.7 +16.3*% 3.2-110 2.65+1.61% 0.19-10.7
Hp (=) 19 55.3 +36.1 7.9-168.9 9.1+3.7 4.3-17.9 5.95 +1.99 0.81-9.4
El Hp (+) 270 51.8 £ 35.5% 2.56-176.3 22.5+14.4 2.2-81.1 2.44 +1.34*% 0.19-7.9
Hp (=) 9 55.4+22.6 36.9-106.5 94+3.4 55-14.5 6.12 +1.59 3.561-7.9
LA Hp (+) 2365 55.6 +42.9% 2.0-295.5 22.4+15.1*% 1.0-169.5 2.66 + 1.68% 0.17-21.5
Hp ) 168 64.3 £34.7 25.8-256.3 11.2+£5.6 3.6-33.1 5.97+1.79 3.09-15.6

*P < 0.05 versus Hp (-), Mann-Whitney U-test.

CLIA, chemiluminescent immunoassay; El, enzyme immunoassay; H. pylori, Helicobacter pylori; LA, latex agglutination test; PG, pepsinogen; RIA,

radioimmunoassay.

(@) H. pylori (+) (b) H. pylori (-)
15 15
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S
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Figure 1 The distribution of serum pepsino-
gen {PG) Il levels and PG I/ll ratios in patients O- , 3 : . : 'l' - 0 : —
i ; P . T T v T T T T T
in {a) H. pylori-positive and (b) H. pylorinega- 0 10 20 30 40 50 60 70 80 0 10 20 30 40 S0 60 70 80
tive group. PG I (ng/mL) PG I (ng/mlL)

Table 3 AUC values of ROC curve for diagnosing the H. pylori-induced
gastritis by each serum markers

Method PG I {ng/mL) PG Il {ng/mL) PG Wl ratio
RIA 0.565 0.838 0.877
CLIA 0.514 0.854 0.898
El 0.569 0.855 0.955
LA 0.604 0.770 0.934

AUC, area under the curve; CLIA, chemiluminescent immunoassay; El,
enzyme immunoassay; H. pylori, Helicobacter pylori; LA, latex aggluti-
nation test; PG, pepsinogen; RIA, radioimmunoassay; ROC, receiver
operating characteristic.

CLIA and LA tests, because these two tests are currently used in
clinical practice in Japan. The results are summarized in Table 4.
We set the cut-off levels for PG I at = 10 ng/mL, > 12 ng/mL, or
2 15 ng/mL, and those for PG I/Il at £ 4, < 4.5, or £5 to diagnose
gastritis in each test. For the diagnosis of patients with H. pylori-
induced gastritis, cut-off values of PG I/II <5 showed the best
sensitivity and accuracy. Further, we combined two parameters,
PG II and PG /11, for diagnosis of H. pylori-induced gastritis. A
cut-off values of “PG112 100or PGIII £ 5” and “PG I 2 12 or PG
I/IT £4.5” showed high sensitivity and accuracy (over 90%) for
diagnosing H. pylori-induced gastritis. The highest sensitivity
(more than 95%) was obtained when we set the cut-off levels at
“PG II 2 10 ng/mL or PG I/II < 5” for diagnosing the presence of

Journal of Gastroenterology and Hepatology 30 (2015) 1473-1477

gastritis (Table 5). On the other hand, in the practical mass screen-
ing of healthy subjects, both sensitivity and specificity may be
important. Therefore, in a mass screening of healthy subjects, a
cut-off value of PG I/Il £4.5 might be better for diagnosing the
presence of gastritis because of a sensitivity and specificity > 80%.
When we set the cut-off level as PG I/II < 4.5, the sensitivity and
specificity were, respectively, 88.3 and 84.2 in the CLIA test, and
88.3 and 84.8 in the LA test (Table 4). As above, the sensitivity
and specificity were 80.8 and 86.9 in the RIA test, and 91.1 and
77.8 in the EI test (data not shown). In addition, the number of
gastric cancers for (i) PG VII< 5, (i) PG II = 10 or PG /I < 5, (iii)
PGII 212 or PG I/IT1 £ 4.5 was (i) 933 (94.8%), (ii) 955 (97.1%),
(iii) 933 (94.8%), respectively.

Discussion

Control of chronic inflammation is known to be a key step in the
suppression of human carcinogenesis, including of gastric cancer.
Prior to treatment, an accurate diagnosis of chronic inflammation
is an important first step. Indeed, in the Japanese health insurance
system, the diagnosis of chronic gastritis (A. pylori-induced gas-
tritis) is essential before undergoing H. pylori eradication therapy.
In the present situation, an endoscopic examination is recom-
mended for each patient to diagnose chronic gastritis prior to
undergoing H. pylori eradication therapy. However, a recent
Japanese multicenter study demonstrated that the accuracy of
endoscopic diagnosis of H. pylori infection was approximately
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Table 4 Sensitivity and specificity to diagnose gastritis by each serum marker

method CLIA LA
PG Il (ng/mi} PG I/ ratio PG Il (ng/ml) PG 1/l ratio

cut off line 10 12 15 4 4.5 5 10 12 15 4 4.5 5
sensitivity 82.1 76.6 66 81.8 88.3 92.8 80.4 73.0 63.8 83.4 88.3 91.6
specificity 68.4 84.2 89.5 89.5 84.2 68.4 53.8 72.2 829 92.4 84.8 68.4
accuracy 81.3 77.1 67.4 82.3 88.1 91.3 78.8 72.9 65.0 83.9 88.1 90.1
Table 5 Sensitivity and specificity to diagnose gastritis by combined two parameters
method CLIA LA

PGl = 10 PGl = 10 PGIl = 12 PGl = 12 PGl = 10 PGl = 10 PGl = 12 PGl = 12
cut off line and or and or and or and or

/1l ratio i1l ratio /1l ratio I/ ratio I/l ratio I/l ratio 1/l ratio I/l ratio

=5 =5 =45 =45 =5 =5 =45 =45
sensitivity 78.0 96.9 70.8 94.2 76.1 95.9 68.4 92.9
specificity 89.5 474 94.7 73.7 77.2 44.9 94.3 62.7
accuracy 78.7 93.9 72.3 92.9 76.1 92.7 70.0 91.0

80%.118 On the other hand, the use of serum markers offers
objective and reproducible results, which are important for clinical
application. In the present study, the accuracy of a chronic gastritis
diagnosis using serum markers seems to be similar or superior to
that of an endoscopic examination. Furthermore, in cases where
the patient may be hesitant to undergo an endoscopic examination,
such as in younger patients, a serological diagnosis of gastritis
should be considered instead of an endoscopic examination.

Several test methods have been established and used in clinical
practice, necessitating an evaluation of the concordance of the test
results. We examined four test methods (RIA, CLIA, EI, and LA)
in the present study, and confirmed that the between-test difference
in assayed PG levels is an important issue. Previously, Miki and
Fujishiro reported a difference in serum PG levels between
Western and Eastern tests.!” Even within domestic tests, certain
differences may exist. Unfortunately, we did not evaluate the same
samples using different methods in this study; therefore, we could
not directly compare the differences. Although the degree of dif-
ference was not crucial, normal ranges or cut-off values should be
determined for each test.

The effects of age and gender may also be problematic. PG
levels may be influenced by a patient’s age or sex. Hormonal
alterations or renal dysfunction in elderly patients may also affect
PG levels. Recent changes in Japanese lifestyle, especially regard-
ing food and standard physical condition, may also influence the
basal gastric conditions in H. pylori-negative subjects.?

This study that the PG I/II value showed the highest ROC-AUC
value, and cut-off levels of PG I/II <5 had the highest sensitivity
and accuracy for diagnosing H. pylori-induced gastritis. However,
higher specificities and sensitivities should be guaranteed before
the practical application of these biomarker tests. Therefore, we
concluded that a cut-off level of PG I/Il <4.5 may be better,
because the sensitivity and specificity were over 80%. These
observations were consistent for both tests (CLIA and LA). We
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tried to combine the two cut-offs (for PG II and PG I/II) to obtain
higher sensitivity. We found that the highest sensitivity (more than
95%) was obtained when we set the cut-off levels at “PG II
2 10 ng/mL or PG I/II £ 5” for diagnosing the presence of gastritis.
The combination of two parameters may be beneficial for accurate
diagnosis of H. pylori-induced gastritis.

There are some limitations to this study. We analyzed the serum
from patients who visited our hospital due to some symptom or
disease. To apply our data as a cancer prevention strategy, an
analysis using healthy subjects is essential. The sample size in this
study was another limitation, especially with respect to the small
number of gastritis-negative patients. This may influence the
results by causing unstable specificity. In Japan, the prevalence of
H. pylori is gradually decreasing. H. pylori-negative subjects can
be enrolled in the next study, especially when enrolling healthy
subjects.® The main problem lies in the criteria for diagnosing
H. pylori-induced gastritis. In the present study, endoscopic evalu-
ation was used for some subjects. We excluded patients with a
history of previous eradication therapy, as some subjects might
have received unexpected eradication, making the atrophic border
difficult to diagnose endoscopically. In Japan, broad-spectrum
antibiotics are used more widely than in other countries, and this is
a cause of the natural disappearance of H. pylori. In our previous
study, we reported that about 10% of patients with gastric neo-
plasms represented cases of natural disappearance of H. pylori.’®
In our H. pylori-induced gastritis-positive patients, two groups
were included, those with actual H. pylori infections and those
with prior H. pylori infections. Because the risk of gastric cancers
is different, it is important to distinguish between these two
groups.® Although it is difficult to distinguish between current
infection and past infection (including natural disappearance) of
H. pylori, it might be possible by setting a new cut-off value of
serum PG level for distinguishing current and past infection. The
next study should investigate these two groups. The last limitation
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is the study design, which was a single-center, retrospective evalu-
ation. A multicenter prospective study will yield stronger results.

In summary, we demonstrated that chronic gastritis, identical to
H. pylori-infected status, could be demonstrated using a serum
marker evaluation. The method for diagnosing gastritis should
shift from an endoscopic examination to a serological test. This
may contribute to the widespread use of eradication therapy, fol-
lowed by gastric cancer prevention, not only in Japan but also
worldwide.
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Rate of Unintended Helicobacter pylori Eradication in the

Vietnamese

To the Editor,

Many studies have indicated that Helicobacter pylori
(H. pylori) infection and gastric mucosal atrophy, which
is induced by H. pylori infection, are important factors
for the development of gastric cancer [1]. We have
reported that the incidence of true H. pylori-negative
gastric cancer, without gastric mucosal atrophy, is quite
low [2].

Helicobacter pylori infection is prevalent, and the inci-
dence of gastric cancer is high in both Vietnam and
Japan. Recently, a combination panel using serum anti-
H. pylori-antibody titers (measured with enzyme-linked
immunosorbent assay) and serum pepsinogen (PG) lev-
els (measured with radioimmunoassay), called the ABC
system, has been applied to evaluate the individual risk
for gastric cancer in Japan but not in Vietnam. In this
system, subjects with negative anti-H. pylori antibody
and high PG levels are classified into Group A, indicat-
ing a very low risk for gastric cancer [3]. However,
when subjects with severe gastric mucosal atrophy,
which is a high-risk state for gastric cancer, receive suc-
cessful H. pylori eradication treatment, they are classi-
fied as Group A by the system [4]. H. pylori eradication
can reduce the development of gastric cancer by one to
two-thirds, but it cannot reduce the risk to zero. There-
fore, subjects with unintended eradication would be
assigned an incorrect risk evaluation by the system.

In Japan, the rate of unintended H. pylori eradica-
tion has been reported to be 10-14% of patients with
gastric cancer, a population with few true H. pylori-neg-
atives [3,5]. To apply the ABC method in Vietnam,
knowledge of the rate of unintended H. pylori eradica-
tion is crucial. If the rate might be quite high, the sys-
tem would show frequent incorrect risk assessments.
Because there are no reports on the rate of unintended
H. pylori eradication in Vietnamese, we examined this
rate.

We enrolled 200 consecutive patients without previ-
ous H. pylori eradication treatment who underwent
upper gastrointestinal endoscopy at University Medical
Center in Ho Chi Minh City, Vietnam, between October
2012 and December 2012. Details of the patients’ char-
acteristics were reported previously [6]. H. pylori status
was examined with a rapid urease test (PyloriTek;
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Serim Research Co., Elkhart, IN, USA), urinary
H. pylori-antibody test (Rapirun H. pylori Antibody
Stick; Otsuka Pharmaceutical Co., Ltd., Tokyo, Japan),
and histologic examination. Patients with at least one
positive test of the three tests were regarded as those
with a present H. pylori infection. Glandular atrophy is
quite rare in patients with true non-infection and is
associated with infection [1]. Therefore, patients with
negative results from all of the three tests and the pres-
ence of glandular atrophy by histologic examination
were regarded as those with unintended eradication,
that is, past infection. Patients with all the three tests
negative and no glandular atrophy were regarded as
those with true non-infection.

The results showed that 120 (60%) subjects had
present H. pylori infection, 58 (29%) had true non-
H. pylori infection, and 22 (11%) had unintended
H. pylori eradication. The characteristics of the subjects
are shown in the Table 1. GERD without peptic ulcer
was observed significantly more frequent in the subjects
with true non-infection than in those with present
infection (prevalence ratio 0.3, 95% confidence interval
(CI): 0.1-0.8, p = .012). Peptic ulcer without GERD was
seen significantly more frequent in subjects with pres-
ent infection than in those with true non-infection
(prevalence ratio 9.7, 95% CL 1.2-70.3, p = .002).
These data suggest that the association between
H. pylori infection and ulcer disease may be stronger
than that with GERD.

The rate of unintended H. pylori eradication in the
Vietnamese was similar to that in Japanese [3,5]. This
could be because antibiotics such as penicillin, macro-
lide, and quinolone are used for other infectious dis-
eases not only in Japan but also in Vietnam. In
addition, metronidazole is commonly used for parasites
in Vietnam. Another possibility is that it may be caused
by misunderstanding of patients concerning previous
eradication treatment or by insufficient explanation
from their physicians.

Can the ABC method be applied to select subjects
at high-risk for gastric cancer in Vietnam? Taking into
account the current medical conditions in Vietnam,
our answer is yes. The number of endoscopy and other
medical resources is limited in Vietnam, and the rate

© 2015 John Wiley & Sons Ltd, Helicobacter 20: 156-157



Table 1 Helicobacter pylori infection states in the Vietnamese population

Letter to the Editor

Present infection {n = 120) Unintended eradication (n = 22) True non-infection {n = 58) Total (n = 200)

Mean age in years (range) 35.6 (18-62) 36.7 (20-76) 36.6 (18-58) 36.0 (18-76)
Sex (male/female) 54/66 8/14 22136 84/116
Diagnosis

Normal/gastritis/duodenitis 92 17 47 156

Gastric ulcer 4 0 1 5

Duodenal ulcer 16 1 0 17

GERD 6 4 10 20

GERD + peptic ulcer 2 0 0 2

GERD, gastroesophageal reflux disease.

of unintended H. pylori eradication is not so high in
the present study. Selecting high-risk subjects is a use-
ful strategy to make the most of the medical resources.
Of course, we should explain the merits and limita-
tions of the system to the subjects who take the exam-
ination. We should also monitor the rate of
unintended eradication to help revise the strategy for
gastric cancer screening in Vietnam. We believe that
early application of the ABC system as a mass screen-
ing method can reduce the mortality rate of gastric
cancer in Vietnam.
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H. pylo