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Abstract. The pathways of gastric cancer in young patients
(40 years of age or younger) have not yet been determined. We
therefore examined clinicopathologically and genetically 68
gastric cancers in young patients and 66 tumors in older
patients (41 years of age or older). Mutations in B-raf and K-
ras were identified by PCR-SSCP following sequencing.
Microsatellite instability (MSI) and ZAMLH3 mutations were
also examined. Histopathologically, diffuse-type gastric cancer
and cancer in the whole of the stomach were found signifi-
cantly more often in young patients than in older patients
(21% vs. 2%, P=0.0006, and 77% vs. 32%, P<0.0001,
respectively). Genetically, MSI and ZMLH3 mutations were
found significantly more often in tumors in young patients
than in tumors in older patients (15% vs. 4%, P=0.040, and
9% vs. 0%, P=0.036, respectively). Tumors in young female
patients were found significantly less often in the lower-third
of the stomach and showed a significantly greater frequency of
MSI, compared to tumors in young male patients (33% vs.
9%, P=0.046, 5% vs. 30%, P=0.010, respectively). These
results suggest that the pathways of gastric carcinogenesis
differ between young patients and older patients, and that the
pathways differ between the sexes in young patients.

Introduction

Gastric cancer has been decreasing in incidence over the last
decade, but it is still the second most common cause of cancer-
related death worldwide (1). It occurs most frequently in

Correspondence to: Dr Shinji Tanaka, Department of Endoscopy,
Hiroshima University Hospital, 1-2-3 Kasumi, Minami-ku, Hiroshima
734-8551, Japan

E-mail: colon@hiroshima-u.ac.jp

Key words: gastric cancer, microsatellite instability, AMLH3, B-raf,
K-ras

individuals 50-70 years of age. Gastric cancer results from
a combination of environmental factors and accumulation
of specific genetic alterations. Environmental factors, such
as Helicobacter pylori (H. pylori) infection and a high-salt
diet, and genetic factors play important roles in gastric
carcinogenesis (2,3). Genetic alterations, such as activation
of oncogenes K-ras and B-raf and inactivation of tumor
suppressor gene p53, play important roles in the development
of gastric cancers (4). Dysfunction of DNA mismatch repair
genes, which leads to microsatellite instability (MSI), also
plays a crucial role (5).

Gastric cancers occurring in young patients (40 years of age
or younger) account for less than 5% of all gastric cancers
(6,7). There have been several reports comparing clinico-
pathologic and biologic characteristics of young patients and
older patients (more than 40 years of age) (8). Young patients
with gastric cancer, in comparison to older patients, are
thought to show a more aggressive clinical course and have a
poorer prognosis. Thus, gastric cancers in young patients may
have different genetic profiles from those in older patients.
Although genetic characterization of gastric cancers has been
the focus of several studies, few have addressed this issue
specifically in young patients. The genetic pathways in young
patients have not yet been determined. We therefore examined
genetic alterations in gastric cancers to clarify differences in
the disease between young patients and older patients.

Materials and methods

Study subjects were 134 patients with gastric cancer (68 young
patients and 66 older patients) treated surgically at Hiroshima
University Hospital or an affiliated hospital during the period
1990 through 2004. The young patients with gastric cancer
were enrolled consecutively, and the older patients were
enrolled randomly. For each patient, both cancerous and normal
tissues were obtained at surgery.

Four-micrometer-thick sections were prepared from
formalin-fixed, paraffin-embedded specimens. The sections
were stained with hematoxylin and eosin (H&E) for histologic
examination. Gastric cancers were classified as intestinal-
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Table I. Primer sets used in the present study.

Gene Sequence
K-ras sense: S“TTGTTGGATCATATTCGTCC-3
antisense: 5'-TCAAAGAATGGTCCTGGACC-3
B-raf
exon 11 sense: 5'-AAACACTTGGTAGACGGGAC-3'
antisense: S'-ACTTGTCACAATGTCACCACATT-3
exon 15 sense: 5'-CTTCATGAAGACCTCACAGT-3'
antisense: 5-GGCCAAAAATTTAATCAGTGGA-3
hMLH3

codon 583-585

sense: 5'-GCCTTTTGCAACAACATTATGG-3

antisense: S'-GTGGAACATAATTITAACTCGCC-3'

codon 672-674

sense: S'-AGACATCAAAGATTTAGCCAGC-3

antisense: 5'-CTGTAGGTTCATTCTCTAGCC-3'

BAT26

sense: 5-TGACTACTTTTGACTTCAGCC-3'

antisense: 5'-AACCATTCAACATTITTTAACCC-3'

type or diffuse-type as defined by Lauren (9). Depth of invasion
was classified as to the mucosa or submucosa (early stage)
or to the muscularis propria or deeper (advanced stage). The
presence of lymph node metastasis was also examined. To
analyze the relationship between tumor location and genetic
alterations, the stomach was divided into three parts: the upper,
middle, and lower parts. H. pylori infection was examined
histologically with Giemsa staining. The presence of follicular
gastritis, a type of H. pylori-associated gastritis characterized
by the presence of prominent lymphoid follicles in the mucosal
layer of the stomach (10), was also examined in the patients.

Ten-micrometer-thick tissue sections were placed on glass
slides and stained with H&E. The tissue sections were then
dehydrated in graded ethanol solutions and dried without a
cover glass. Cancerous and normal tissues on the slides were
scraped up with sterile needles, separately, by a microdis-
section technique. DNA was extracted from the tissues with
20 pl of extraction buffer [100 mM of Tris-HCl; 2 mM of
ethylene diamine tetraacetic acid (EDTA), pH 8.0; 400 pl/ml
of proteinase K] at 55°C overnight. The tubes were boiled for
7 min to inactivate the proteinase K, and then 2 ul of the
extracts was used for each polymerase chain reaction (PCR)
amplification.

Each tumor was evaluated for MSI by analysis of the
mononucleotide repeat, BAT26. The microsatellite assay was
performed as described elsewhere (11). The primer sets used in
the present study are shown in Table 1. Briefly, each 15 plreac-
tion mixture containing 10-20 ng of genomic DNA; 6.7 mM
of Tris-HCI, (pH 8.8); 6.7 mM of EDTA; 6.7 mM of MgCl,;
0.33 uM of primer labeled with (y-*?P)dATP; 0.175 pM of
unlabeled primer; 1.5 mM of each deoxynucleotide triphos-
phate; and 0.75 units of AmpliTaq Gold DNA polymerase
(Perkin-Elmer, Branchburg, NJ) was amplified for 40 cycles
as follows: denaturation at 94°C for 30 sec, annealing at 55°C
for 30 sec, and strand elongation at 72°C for 30 sec. The PCR
products were electrophoresed on 6% polyacrylamide-8 M

Table II. Clinicopathologic characteristics of young and older
patients with gastric cancer.

Characteristics Young  Older P-value
patients  patients

Sex

Male/female 39/29 42/24 046
Tumor location

Whole stomach/other/NA 11/42/15 1/65/0  0.0006
Histology

Intestinal/diffuse 16/52 45/21  <0.0001
Tumor depth

Early/advanced/NA 25/40/3  37/26/3 0.022
Helicobacter pylori infection

Positive/negative 60/8 66/0 0.004
Follicular gastritis

Present/absent 4/64 0/66 0.063

NA, information not available.

urea-32% formamide gels and autoradiographed overnight at
-80°C with Fuji RX film. When additional bands appeared in
the tumor DNA on the BAT26 marker, the tumor was defined
as MSI-positive. Two mononucleotide repeats (poly A tracts)
of hMLH3 were also examined (12).

B-raf and K-ras genes were also examined. PCR-single-
strand conformation polymorphism (SSCP) analysis was
performed as described previously (4). The aberrant migration
band on the SSCP gel was removed, amplified again, and
directly sequenced on both strands with an ABI PRISM 310
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hMLH3

Figure 1. A representative case of intestinal-type gastric cancer. (A) Endos-

copy revealed an ulcerated lesion at the greater curvature of the antral

region. (B) Loupe appearance. (C) A histologically well-differentiated

adenocarcinoma (x200) was identified. (D) Microsatellite analysis showed

no alteration at BAT26 or hAMLH3. (E) PCR-SSCP analysis showed mobility

shift of B-raf. (F) Sequencing analysis of B-raf showed a CAG to CCG
" mutation at codon 608 of exon 15.

genetic analyzer (Perkin-Elmer ABI, Foster City, CA). For
the sequencing reaction, a PRISM AmpliTaq DNA polymerase
FS ready reaction dye terminator sequencing kit (Perkin-
Elmer ABI) was used.

Fisher's exact probability and Chi-square tests were used
for comparisons of clinicopathologic and genetic factors.
P<0.05 was regarded as significant.

Results

Representative cases are shown in Figs. 1 and 2. Clinicopatho-
logic characteristics of young patients and older patients with
gastric cancer are shown in Table II. The mean age of young
gastric cancer patients was 35.3 (range, 18-40), and that of
older gastric cancer patients was 64.5 (range, 44-90). Cancer
in the whole of the stomach was found significantly more
often in young patients than in older patients [11/53 (21%) vs.
1/66 (2%), respectively, P=0.0006 by Fisher's exact
probability test]. Histopathologically, diffuse-type gastric
cancer was found significantly more often in young patients
than in older patients [52/68 (77%) vs. 21/66 (32%), respect-
ively, P<0.0001 by Chi-square test]. Advanced tumors were
significantly more prevalent in young patients than in older
patients [40/65 (62%) vs. 26/63 (41%), respectively, P=0.022].

D

BAT26 hMLH3

t

Figure 2. A representative case of diffuse-type gastric cancer. (A)
Endoscopy revealed an ulcerated lesion at the posterior wall of the angular
region. (B) Loupe appearance. (C) A histologically, diffuse, poorly
differentiated adenocarcinoma (x200) was identified. (D) Microsatellite
analysis showed alterations at BAT26 and hMLH3. (E) PCR-SSCP analysis
showed no mobility shift of B-raf and K-ras.

H. pylori infection was significantly less prevalent in young
patients than in older patients [60/68 (88%) vs. 66/66 (100%),
respectively, P=0.004]. Follicular gastritis was observed more
frequently in young patients than in older patients [4/68 (6%)
vs. 0/66 (0%), respectively, P=0.063 by Fisher's exact prob-
ability test]. :

Genetic characteristics of gastric cancers in young patients
and in older patients are shown in Table III. MSI was found
significantly more often in tumors in young patients than in
tumors in older patients [10/65 (15%) vs. 2/51 (4%), respect-
ively, P=0.040 by Fisher's exact probability test]. Mutations
in hMLH3 were found significantly more often in tumors in
young patients than in tumors in older patients {5/56 (9%) vs.
0/51 (0%), respectively, P=0.036 by Fisher's exact probability
test]. One detected K-ras mutation was a GGT to GCT (Gly
to Ala) mutation at codon 12. Out of 10 B-raf mutations
detected, 6 were CAT to CCG (His to Leu) mutations at codon
396 of exon 11, and 4 were CAG to CCG (Glu to Pro) muta-
tions at codon 608 of exon 15. The frequencies of B-raf and
K-ras mutations did not differ significantly between tumors in
young patients and those in older patients.

The clinicopathologic characteristics of young gastric
cancer patients are shown by sex in Table IV. There was a
significant difference between the sexes in the number of
tumors found in the lower-third of the stomach [2/22 females
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Table III. Genetic characteristics of gastric cancer in young
and older patients.

Table IV. Clinicopathologic characteristics of gastric cancer
in young male and female patients.

Genetic alteration Young Older P-value
patients patients

MSI _

+/-/N1 10/55/3 (15%)  2/49/15 (4%) 0.040
hMLH3 mutation

+/-/N1 5/51/12 (9%) 0/51/15 (0%) 0.036
B-raf mutation

+/-/NI 6/46/16 (12%)  4/46/16 (8%) 0.40
K-ras mutation

+/-/NT 0/23/45 (0%) 1/32/33 3%) 0.59

NI, not informative.

(9%) vs. 10/31 males (33%), P=0.046 by Fisher's exact prob-
ability test].

The genetic characteristics of gastric cancer in young
patients are shown by sex in Table V. MSI was found signifi-
cantly more often in female patients than in male patients
[8/27 (30%) vs. 2/38 (5%), respectively, P=0.010 by Fisher's
exact probability test]. There were no significant differences
in the frequencies of AMLH3, B-raf, and K-ras mutations
between the sexes in young gastric cancer patients.

Discussion

Gastric cancers in young patients are reported to have different
clinicopathologic characteristics from gastric cancers in older
patients. For instance, diffuse-type gastric tumors and liver
metastasis are reported to occur significantly more frequently in
young patients than in older patients, and young patients are
reported to have a more aggressive phenotype and poorer
prognosis than older patients (8). These findings suggest that
the pathways of gastric cancer in young patients differ from
those in older patients. The increased frequency of cancer of the
whole stomach and diffuse-type gastric cancer that we observed
in young patients is similar to results reported previously.
These data also suggest that the pathways of gastric cancer in
young patients may differ from those in older patients.

We examined genetic alterations in gastric cancer to
clarify whether the molecular profiles of tumors differ between
young patients and older patients. Gastric cancer can occur as a
hereditary non-polyposis colorectal cancer, whereby alterations
in the mismatch repair genes (WMLHI, hMSH2, hMSH6, etc.)
are responsible for colorectal, gastric, and endometrial tumor
formation (13). Disrupted function of mismatch repair genes
manifests as MSI and has been reported in 15-39% of sporadic
gastric cancer. A single test of BAT26 can identify cases
positive for high-level MSI (14,15). Several researchers have
reported that MSI is rare (0-1.3%) in gastric cancer in young
patients. However, Hayden et al (6) reported MSI in 6% of
gastric cancers in young patients, and Semba et al (16) reported

Characteristics Young Young  P-value
male female
patients patients
Tumor location
Lower third/others/NA 10/21/8 212017 0.046
Histology
Intestinal diffuse 11/28 5/24 0.22
Tumor depth
Early/advanced/NA 15/21/3 10/19/0 0.55
Helicobacter pylori infection
Positive/negative 34/5 26/3 0.53
Follicular gastritis
Present/absent 2/37 2127 0.57

NA, information not available.

Table V. Genetic characteristics of gastric cancer in young
male and female patients.

Genetic alteration Male Female P-value
patients patients

MSI

+/-/NI 2/36/1 (5%) 8/19/2 30%) 0.010
hMILH3 mutation

+/-/NI 2/30/7 (6%) 321/5(13%) 0.36
B-raf mutation

+/-/NI 4/28/7 (13%)  2/18/9 (10%) 0.58

K-ras mutation

+/-/NIT 0/13/26 (0%)  0/10/19 (0%) -

NI, not informative.

MSI in 22% of gastric cancers in young patients. In the present
study, 15% of gastric cancers in young patients showed MSI,
and MSI was found significantly more often in tumors in
young patients than in tumors in older patients. In addition,
tumors in young patients had significantly frequent mutations
of hMLH3, one of the mismatch repair genes, compared with
tumors in older patients. Mutation of the major mismatch repair
genes, hMSH2 and hMLH1, has not been detected in gastric
cancers in young patients (17). Thus, it is possible that AMLH3
mutation is a key genetic change in the development of gastric
cancer in young patients. The number of cases examined in
the present study was limited; further examination of genetic
changes in a greater number of cases may be necessary.
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We previously reported that follicular gastritis confers a
high-risk for diffuse-type gastric cancer and is predominant in
female patients (10,18). In the present study, cancer in the
whole of the stomach and MSI were was found significantly
more often in young females than in young males, and
follicular gastritis tended to be more common in young females
than in young males. These results suggest differences between
the sexes in the genetic pathways of gastric cancer in young
patients. This is the first reported study to focus on differences
between the sexes regarding the clinicopathologic and genetic
characteristics of gastric cancer in young patients.

ras genes are the most frequently mutated oncogenes in
human cancers (19). The vast majority of ras mutations assoc-
iated with human diseases involve K-ras (20). Activating point
mutations of the gene affect codons 12 and 13. K-ras mutations
are reported in 2.8-20% of gastric cancers (4). In the present
study, K-ras mutations were detected in only 3% of tumors in
older patients and in none of the tumors in young patients. The
results were similar to those reported previously.

Recently, B-raf mutations have been reported in human
malignancies, such as colon cancer and melanoma (21). Almost
all reported B-raf mutations have occurred within two kinase
domains (the G-loop domain and kinase domain), and the most
common mutation is a single substitution, V599E. B-raf protein
plays a central role in the ras/raf/mek/erk pathway, relaying
signals from activated RAS proteins. B-raf mutations in gastric
cancer are reportedly infrequent at 0-2.2% (22,23). In the
present study, B-raf mutations were detected in 12% of
tumors in young patients and in 8% of tumors in older patients.
The percentages in the present study were high compared to
those reported previously. However, there was no significant
difference in the frequency of B-raf mutations between young
patients and older patients.

The B-raf and K-ras mutations were infrequent, and there
were no significant differences in the frequencies of these gene
mutations between the sexes. These genes may not be key
genetic alterations in the development of gastric cancers.

In conclusion, the clinicopathologic and genetic differences
in gastric cancer that we observed between young patients
and older patients suggest that the pathways of gastric cancer
development differ between these two groups. In addition,
the clinicopathologic and genetic differences that we observed
between gastric cancer in young male patients and that in
young female patients suggest different pathways. Thus, even
among young patients, the pathways of gastric cancer develop-
ment may differ, depending on sex.
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Abstract

Background/Aim: cagA gene polymorphism of Helico-
bacter pylori contributes to clinical outcome of patients.
We investigated the implication of the cagA polymor-
phism in young Japanese patients using paraffin-em-
bedded sections. Methods: We studied 71 young pa-
tients with gastric cancer or with duodenal ulcer. H.
pyloriinfection was confirmed by sections with Giemsa
staining and immunohistochemical staining and the de-
gres of gastritis was evaluated. DNA was extracted from
paraffin-embedded sections of 20 patients both from the
gastric corpus and the antrum. A portion of cagA gene
was amplified with polymerase chain reaction, followed
by direct sequencing of the fragment. Resulis: We estab-
lished a novel method to determine the cagA subtype
using paraffin-embedded sections. We found that all the

samples possessed East-Asian type cagAboth in the cor-
pus and the antrum, not only in patients with gastric
cancer but also with duodenal ulcer. Although the cagA
gene sequence was completely identical between the
gastric corpus and the antrum in all patients, the corpus
gastritis was more prominent in patients with gastric
cancer than those with duodenal ulcer. Conclusions:
cagA polymorphism can be evaluated with the use of
paraffin-embedded sections. The degree of corpus gas-
tritis may not be regulated by cagA diversity only.
Copyright ® 2006 S. Karger AG, Basel

Introduction

Helicobacter pylori infection is a critical factor for pro-
moting atrophic gastritis [1]. Long-term infection of H.
pyloriresults in glandular atrophy and intestinal metapla-
sia. Since corpus atrophic gastritis is a fundamental and
essential status for human gastric carcinogenesis, H. py-
[ori is regarded as an important carcinogen in the devel-
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opment of human gastric cancer [2]. Indeed, it has been
accepted that there is a strong association between H. py-
lori-associated gastritis and gastric cancer [3-6]. A clini-
cal study by Uemura et al. [8] confirmed a strong asso-
ciation between the occurrence of gastric cancer and H.
pyloriinfection followed by corpus gastritis. Atrophic gas-
tritis and gastric cancer are very common diseases in Ja-
pan, since the high prevalence of H. pylori infection has
especially been confirmed in elderly people [9]. However,
not all patients with H. pylori infection have gastric can-
cer, so it is clinically important to select the population
with a high risk for gastric cancer development [10].

H. pylori cagA protein is an important virulent factor
for gastric mucosa injury. Huang et al. [11] demonstrated
the strong association between anti-cagA seropositivity
and development of gastric cancer, suggesting an impor-
tance of cagA for gastric carcinogenesis. Recent studies
have clarified the molecular mechanism of gastric muco-
sal injury induced by cagA protein. cagA protein pro-
duced in the bacterial cell is translocated into the host cell
by the type IV secretory system, followed by tyrosine
phosphorylation by src-family kinases and activation of
SHP-2 phosphatase [12, 13]. Recent studies revealed that
cagA protein showed diversity and was subclassified into
two types, namely Western type and East-Asian type. The
latter type was reported to have a high affinity to SHP-2
and was thus regarded as a more harmful form than the
Western type [14]. In fact, diversity of cagA protein was
assessed and showed a tight relationship between its di-
versity and the clinical outcome [15].

However, until now, most studies have been performed
with the use of isolated colonies, resulting in the uncer-
tainty of whether it really reflects the original character
of H. pylori in the stomach. In addition, it is clinically
important to investigate the topography of gastric inflam-
mation, which may be influenced by the heterogeneous
distribution of H. pylori. Then, in the present study, we
investigated the cagA subtype of H. pylori with the use of
DNA samples extracted from paraffin-embedded sec-
tions that reflect the original character of the bacteria.
Moreover, we studied the diversity in the samples from
the gastric corpus and the antrum separately to discuss
the heterogeneity of the cagA subtype in the stomach.

Methods

Patients

We studied 32 patients with gastric cancer (20 men, mean age
26.6 years; 12 women, mean age 25.6 years) and 39 patients with
duodenal ulcer (36 men, mean age 25.1 years; 3 women, mean age
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25.6 years). All patients were <30 years and underwent gastrecto-
my. The resected stomach was fixed in buffered formalin and em-
bedded in a paraffin block. Except for the pathological lesions, non-
neoplastic gastric mucosae in the lesser curvature were cut and
embedded in paraffin sections in the same manner. These non-neo-
plastic mucosas were used for the present examinations. All pa-
tients had histological gastritis either in the gastric corpus and an-
trum, and were confirmed as being H. pylori-positive by Giemsa
staining. Patients who received eradication therapy were not in-
cluded in this study. We obtained informed consent from all pa-
tients and the Ethical Committee of Hiroshima University ap-
proved our protocol.

Evaluation of Histology of Gastritis

In each patient, histological gastritis of the lesser curvature of
the corpus and antrum were evaluated with the use of the sections
stained with hematoxylin and eosin (HE). We scored the degree of
gastritis (mononuclear infiltration and activity; from 0 to 3) with
the criteria of the updated Sydney System [16]. Two specialists
(M.I. and K.H.) who independently scored the degree of gastritis
were blind to the clinical information.

DNA Extraction from Paraffin-Embedded Sections

We randomly selected 20 patients (10 with gastric cancer and
10 with duodenal ulcer) and conducted DNA extraction from the
tissue sections of the patients. Tissue sections of 4 pm in thickness
were placed on glass slides and stained with HE. The tissue sections
were then dehydrated in graded ethanol solutions and dried with-
out a cover glass. Tissues were scraped from the slides with sterile
needles. DNA was extracted from the tissues by incubation in
20 pl of extraction buffer (100 mA Tris-HCL; 2 mM EDTA, pH
8.0; 400 pg/ul proteinase K) at 55°C overnight. The tubes were
boiled for 7 min to inactivate the proteinase K, and then 2 pl of the
extracts was used for each polymerase chain reaction (PCR) ampli-
fication.

PCR Reaction

To determine the cagA subtype, two pairs of primers (forward:
cagA01 and reverse: cagA02 or cagA03, respectively) were used for
PCR amplification, yielding 117- and 92-basepair (bp) products,
respectively (table 1). Each 20 pl of reaction mixture contained
0.2 pl of Pyrobest DNA polymerase (5 units/pl; Takara, Shiga, Ja-
pan), 2 pl of 10x Pyrobest buffer II, 2 pl of dNTP mixture
(2.5 mM each), and 1 pl each of forward and reverse primers. The
reaction mixtures were heated to 95°C for 5 min, followed by
50 cycles of denaturation at 95°C for 30 s, annealing at 63°C for
30 s, and elongation at 72°C for 30 s. After PCR, the products were
electrophoresed on 8% polyacrylamide gels containing 1 x TBE
buffer (50 mM Trizma base, 67 mM borate, | mM EDTA).

Sequencing

DNA bands were excised from the gels and the DNAs were
eluted and purified using QIAquick Gel Extraction kit (Qiagen
GmbH, Hilden, Germany) according to the manufacturer’s instruc-
tions. Then, purified DNA fragments were subjected to sequence
reaction using BigDye Terminators Version 1.1 Cycle Sequencing
Kit (Applied Biosystems, Foster City, Calif., USA) and ABI Prism
310 Genetic Analyzer (Applied Biosystems) according to the man-
ufacturer’s instruction.
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Fig. 1. Detection of H. pylori in the gastric
mucosa from the corpus by HE section (a)
and by immunohistochemical staining (b)
in a 26-year-old male patient. Arrow indi-
cates the bacterium just on the epithelial
cells.

Table 1. Histology in the corpus and antrum of the patient groups

Corpus , Antrum

GC (n = 30) DU (n = 36) p GCm=32) DU@m=39) »p
Infiltration
Grade 0 or 1, n (%) 10 (33.3) 32 (88.9) 8 (25.0) 6 (15.4)
Grade 2 or 3, n (%) 20 (66.7) 4(11.1) <0.001 24 (75.0) 33 (84.6) >0.3
Activity
Grade 0 or 1, n (%) 20 (66.7) 35(97.2) 19 (59.4) 20(51.3)
Grade 2 or 3, n (%) 10 (33.3) 1(2.8) 0.002 13 (40.6) 19 (48.7) >0.4

Immunohistochemistry

Four-micrometer sections of formalin-fixed paraffin-embedded
tissues were used for immunohistochemical staining. After deparaf-
finization and hydration, internal peroxidase was blocked by incu-
bation with 0.3% H,0, in methanol for 15 min. After incubation
with 5% skim milk/PBS for 20 min, the sections were reacted with
the primary antibody (diluted with PBS) for 2 h at room tempera-
ture. The primary antibody used was anti-H. pylori polyclonal an-
tibody (dilution of 1:50; Dako, Kyoto, Japan). Antigen retrieval
was carried out with microwave treatment before reacting with pri-
mary antibody.

Statistics

Statistical analysis was performed by X* test and Fisher’s exact
test with SPSS Version 11.5] software (SPSS Inc., Chicago, IIl.,
USA). A p value of <0.05 was considered statistically significant.

Results

Immunohistochemical Detection of H. pylori

We examined the H. pylori status by immunohisto-
chemical staining. As shown in figure 1, we could hardly
detect the bacteria in HE sections. In most sections the
mucous layer over the mucosal epithelium had been

cagA Analysis from Paraffin-Embedded
Section

washed out and could not be found in the sections. In im-
munohistochemical analysis, several bacteria could be
detected just on the epithelium. The image is not differ-
ent between sections from the two groups (gastric cancer
and duodenal ulcer).

Comparison of Histology in Gastritis between

Gastric Cancer and Duodenal Ulcer Patients

First, we compared the grades of gastritis between sec-
tions from young patients with gastric cancer and with
duodenal ulcer. As shown in table 1, the degree of antral
gastritis was not statistically different in neutrophil activ-
ity and chronic inflammation between these two groups.
On the other hand, in the gastric corpus the degree of
gastritis was statistically more prominent (activity, p =
0.002, and chronic inflammation, p < 0.001) in sections
with gastric cancer than in those with duodenal ulcer.

Establishment of Amplification Method of cagA Gene

Using Paraffin-Embedded Sections

Since DNA samples were degraded in various degrees
and the amount of H. pylori DNA relative to the human
DNA was small, many experimental improvements
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lT’CR amplification using DNA extracted from tissue sections as a template

|

Run on 8% PAGE

|

l Excised band of expected DNA size ‘

l

[ Purify DNA using QlAquick [

Fig. 2. The method from PCR amplifica-
tion to direct sequence.

|

Fig. 3. Detection of PCR products. a Prod-
ucts with single amplification (lane 1) and
those by repeated PCR three times (lane 2).
b Final products of amplified H. pylori
DNA from 3 patients (lanes 1-3). M =
Marker; N = negative control; P = positive
control.

Is DNA pure No RCP amplification using DNA fragments
enough? purified from the gels as a template
Yes
b
100 bp
92 bp

Table 2. Oligonucleotides used to detect

the CagA Gene ‘ Prirrigr‘ o erimersequéncg ' ‘ o 'Si?e, bp )
cagA cagAOl 5"-TAGCCCTGAACCCATTTACG-3' (01-02) 117
cagA02 5'-TGTTCCCTTGAAAGCCCTAC-¥
cagA05 5-TGAGATCACTAACTGCAGCAC-3’ (01-05) 92

were needed to obtain PCR products of good quality
capable for conducting direct sequence reaction (fig. 2).
First, we found that PCR products should not exceed
100 bp in size to obtain reproducible amplification.
Primers that were used in this study are shown in table
2. For the PCR amplification, Pyrobest DNA poly-
merase possessing proofreading activity was suitable for
our experiments. Since the first PCR products contained
additional DNA fragments (fig. 3a, lane 1), the amplified
fragments were separated and purified from the 8%
PAGE and the purified DNA fragments were used as a
template for second or third PCR to obtain a single band

50 Digestion 2006;73:47-53

of cagA fragment (fig. 3a, lane 2). In order to confirm
that obtained PCR fragments were specific for cagd, we
always included negative controls in each reaction (fig.
3b). As for the reproducibility of this method, we con-
firmed that we could obtain completely identical results
by repeating the examination with the same section
{(data not shown).

Comparison of cagA Subtype between Gastric Cancer

and Duodenal Ulcer Patients

Using direct sequencing, we were able to obtain the
cagA DNA sequences from all the tested samples. The
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b

Western type

Fig. 4. a The information about the place
of primers (cagA 01, 02 and 05). b Repre- c
sentative amino acid sequence of East-
Asian and Western type cagA protein [from
14]. Results of direct sequence of DNA ex-
tracted from paraffin-embedded section
with the use of primers cagA01-02 (¢, d).
The results of direct sequence of cagA DNA
{upper) and encoding amino acids cagA
protein (lower) were demonstrated. ¢ The
sequence of East-Asian cagA (#974-977, +2

...... ST TR S . T
cagggcgatcagctagccctqaacccatttacﬁctacaattgattttgatgaggcaaatc
R S PEP I Y A|T I F D A N Q
02
L W 0BA0S e ‘.*.9...cag.A,.1
aagcaggcttccctcttaggagaagtgctgcagttagtgatctcagtaaa agggctt
AGF P L R VS DL K vV L s
....... B s 6070 18D
TEagggaacaggaatigact ... ... L. e
REQETLT

East-Asian type EPIYATIDFDEANQAGFPLRRSAAVNDLSKV

ACAATTGATTTT

iy el

EPIYATIDDLGGP===FPLKRHDKVDDLSKV

dT AAAGTT GAT GO

to +5 from Y; black line in b). d The se-
quence of Western cagA (+17 to +19 from
Y; dotted line in b). The patient used in fig-
ure 4d was not included in our study.

e T

— K V D

information about the place of primers used in our study
is demonstrated in figure 4a, and typical amino acid se-
quences of two cagA subtypes are also demonstrated in
figure 4b. The representative results are shown in figure
4c. In gastric cancer patients, we detected only East-Asian
type cagA both in the gastric corpus and antrum. In duo-
denal ulcer patients, the same results were obtained not
only in the gastric corpus but also in the antrum. Although
we detected only East-Asian type cagA in the present
study, we confirmed that the Western type cagA could be
detected in another examination and denied the possibil-
ity that our system could only be applicable for detecting
East-Asian type cagA (fig. 4d).

cagA Analysis from Paraffin-Embedded
Section

cagA Subtype Heterogeneity between the

Gastric Antrum and the Corpus

Then, we compared all the DNA sequences encoding
amino acids of cagA protein between those from the gas-
tric corpus and from the antrum. The DNA sequence was
completely identical between the DNAs extracted from
the different sites.

Discussion

East-Asian cagA is supposed to be more virulent to
epithelial injury and is regarded as being more carcino-
genic for gastric mucosa than the Western type. In fact,
the international distribution of the gastric cancer inci-
dence could be explained by the diversity of this harmful
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type of cagA [17]. However, in Japanese patients, almost
all bacteria had cagA protein and have revealed that its
subtype was the East-Asian type [18, 19]. Therefore, it is
difficult to explain the difference in clinical outcome in-
duced by H. pylori infection within Japanese patients
only by the diversity of cagA status.

Focus must be placed on the methodology of these
studies. In most studies, samples were extracted from iso-
lated colonies of H. pylori. In the status, it is controversial
whether the biological characters of isolated colonies re-
flect the original character of the bacteria in vivo, since
the presence of metastability of the H. pylori could not be
completely denied [20]. Another important problem is
the topography of gastric inflammation. In gastric carci-
nogenesis, corpus-predominant gastritis showed a tighter
relationship with gastric cancer, whereas antral-predom-
inant gastritis is a negative factor for gastric carcinogen-
esis [8]. It is difficult to explain the heterogeneous distri-
bution of gastritis inflammation only from the difference
of solitary bacteria.

In the present study, we examined and compared the
difference in the status of gastritis between two groups:
the first included gastric cancer patients <30 years whose
H. pylori was expected to be virulent in gastric carcino-
genesis and the other included duodenal ulcer patients
who were considered to have H. pylori that is less poten-
tial in gastric carcinogenesis. We have previously report-
ed the tight association between H. pylori infection and
the occurrence of gastric cancer in young patients [21, 22].
We then compared the status of H. pylori cagA status in
these two groups, and the improved points in this study
were (1) to use the paraffin-embedded section to avoid
the metastability of the bacteria, and (2) to examine the
status of gastric corpus and antrum separately in each
patient.

In the present study, we could confirm that corpus gas-
tritis was more prominent in gastric cancer patients than
in duodenal ulcer patients, whereas antral gastritis was
not different between these two groups. These findings
are completely compatible with the report by Uemura et
al. [8]. However, unexpectedly, the cagA status was not
different between these two groups not only in the gastric
antrum but also in the gastric corpus. This suggests that
the status of gastritis, especially in the gastric corpus, i8
not affected by the status of the cagA protein in Japanese
subjects. The main cause is still unclear but this might be
regulated in the step of bacterial adhesion or of intracel-
lular signaling after SHP-2 activation. A previous report
has demonstrated that intragastric status including acid
secretion may be a key factor for the mechanism of corpus

52 Digestion 2006;73:47-53

inflammation induced by the cagA infusion system [23],
but some controversial results have also been published.
It is still controversial whether H. pylori in the stomach
is monotonous or heterogeneous. We previously studied
the bacterial resistance for antibiotics and demonstrated
that the heterogeneity of H. pylori could be found in ap-
proximately 30% of the patients [24]. In the present study,
the sequence of the cagA hot spot is completely identical
between gastric corpus and the antrum in all cases exam-
ined. It is unlikely that the heterogeneous distribution as
for cagA subtype could be detected in Japanese patients.
Differing from the drug resistance gene, cag4 gene may
be highly conserved and not be under the status of easy
metastability.

The main advantage in this study is the establishment
of a methodology to examine the cagA status using paraf-
fin-embedded sections. Fortunately, by using the paraf-
fin-embedded surgical sections, we succeeded in reducing
the influence of H. pylori floating in the gastric mucous.
Previously, only cagA status (positive or negative) was
determined by using paraffin-embedded sections, and no
report could be found as for the direct sequencing of cagd
gene [25, 26]. Our method seems to be time- and money-
consuming comparing the analysis with the use of fresh
biopsy specimens. However, in old and rare cases, such
as gastric carcinoma in young patients, often we only have
to use the paraffin-embedded sections as a starting mate-
rial. This is the main purpose of our study and we believe
our method may contribute to the further extension in
this field including retrospective studies using old sam-
ples.

However, our protocol may be laborious since it re-
quires the repeated PCR reactions to obtain a high-qual-
ity result. For example, as in our experience, the size of
the PCR product waslimited to 100 bp in length and three
times repeated PCR was needed for most cases. In addi-
tion, our experience showed that the results were affected
by the conditions of sample preparation including the
fixation procedure. An immediate fixation after resection
may be important for the maintenance of the good qual-
ity of H. pylori DNA, and the use of buffered formalin
seemed to be essential. Long-term washing of fixed sam-
ples may result in extreme reduction of bacterial number
and should be avoided. Further technical improvement
of our method may be required for application to the
clinical examination in practice. In the next step, it may
be possible to distinguish two types of cag4 gene without
sequencing. Actually, the size of the PCR product in each
subtype was different (117 vs. 108 bp) when we used cagA
01-02 primers. As demonstrated in figure 3, we found

Ueda/Ito/Eguchi/Tanaka/Yoshihara/
Haruma/Hatakeyama/Chayama
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some additional bands and these made it difficult to dis-

tinguish the cagA pattern only by evaluating the pattern

after electrophoresis. However, it is important to try to
make better primers for this purpose.

Taken together, this is the first report demonstrating
the cagA status of gastric cancer and duodenal ulcer in
young patients using paraffin-embedded sections. Our re-
sults will provide the next strategy to clarify the difference
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in corpus gastritis between these patients. The clarifica-
tion of bacterial adhesion including the intragastric con-
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A combination of the Helicobacter pylori stool antigen test and urea
breath test is useful for clinical evaluation of eradication therapy:
A multicenter study

MASANORI ITO,* SHINJI TANAKA' SUNJIN KIM,** KAZUMASA TAHARA,*
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Abstract

Background: Helicobacter pylori stool antigen (HpSA) test is a new tool for evaluating the H. pylori
infection. The present study was carried out to investigate the clinical usefulness of the HpSA test in the
evaluation of eradication therapy by comparing it with the *C-urea breath test (UBT).

Methods: One hundred and five patients received eradication therapy for H. pylori. After more than
8 weeks, the success of the therapy was evaluated by the HpSA test and the UBT. Concordant results
were regarded as a final diagnosis, but when the results were discordant, histological examination was
carried out.

Results: Of the 105 patients receiving eradication therapy for H. pylori, 25 patients were regarded as
H. pylori positive by the UBT and and 20 patients were regarded as H. pylori positive by the the HpSA
test. Nine patients (8.6%) showed discordant results (seven cases with UBT(+) and HpSA(-), and two
with UBT(-) and HpSA(+)). Five cases out of nine were ultimately judged as having a false-positive
result of the UBT, and in these cases the UBT values were relatively low (below 10 per thousand). The
final diagnostic accuracies of the UBT and the HpSA test were 94.3% (88.0-97.9%; 95% CI) and
97.1% (91.9-99.4%), respectively. When we used the HpSA test in cases with weakly positive UBT val-
ues, we were able to diagnose the correct status of H. pylori infection after eradication in 99% of all
patients (94.8-100.0%).

Conclusion: The HpSA test is a useful tool for the evaluation of eradication therapy and a combination
of the HpSA test and UBT is clinically recommended.

© 2005 Blackwell Publishing Asia Pty Ltd

Key words: eradication therapy, Helicobacter pylori, Helicobacter pylori stool antigen, *C-urea breath
test.

INTRODUCTION rence in Japanese patients.' Eradication therapy has

come to be used for many gastric diseases including
Helicobacter pylori eradication is a popular therapy for mucosa-associated lymphoid tssue (MALT) lym-
peptic ulcer patients in Japan. Successful eradication phoma (MALToma).? Although the prevalence of infec-
therapy should result in the reduction of ulcer recur- tion is gradually decreasing, the clinical application and
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importance of this therapy will increase in the near
future.

To evaluate the final outcome of eradication therapy,
many kinds of examination techniques are applicable.
Although non-invasive methods are favorable for most
patients, the serological test for anti-H. pylor: antibodies
is not suitable because it takes a long-time to be nor-
malized. It is likely that the *C-urea breath test (UBT)
will become the most popular and powerful method to
examine the results of eradication therapy. However, the
question has been raised by some researchers as to what
is the most appropriate cut-off value (2.5 or 3.5 per
thousand).” In addition, the high cost compared with
the other methods is a problem.

Recently, the H. pylori stool antigen (HpSA) test was
established and came to be applied in clinical situations.
The Maastrichet Report described the equal usefulness
of the UBT and the HpSA test for the judgment of not
only H. pylor? infection but also of the success of erad-
ication therapy.* In the present study, we investigated
the clinical usefulness of the HpSA test for the evalua-
tion of the success of the eradication therapy by com-
paring it with the UBT.

METHODS
Patients

A total of 105 patients with H. pylori infection (55 men,
mean age 56.6 years; 65 with peptic ulcers, five with

gastric MALToma, and 35 with dyspepsia) were .

enrolled in the present study from August 2002 to
December 2003, and all gave informed consent. The
ethical committee of Hiroshimna University approved
the protocol. All patients received a gastroscopy or an
X-ray examination of the upper gastrointestinal series
and were confirmed to have no serious diseases present

in the stomach. No patients who had received antibiot-

ics or proton-pump inhibitors prior to entry were
included in the study. H. pylori infection was examined
by the use of a least one of three methods; the rapid ure-
ase test, >C-urea breath test or the presence of serum
IgG antibodies against H. pylori (E-plate, Eiken, Tokyo,
Japan).

An evaluation of eradication therapy was carried out
at least 8 weeks after compledon of therapy that
involved the administration of lansoprazole (60 mg,
b.i.d.), amoxicillin (1500 mg, b.i.d.) and clarithromycin
(400 or 800 mg, b.i.d.).

Helicobacter pylovi stool antigen and
BC-urea breath test

In all patients, the H. pylori stool antigen test (HpSA,
Meridian Diagnostics, Cincinnati, OH, USA)® and "*C-
urea breath test (UBT; Ubit IR-200, Otsuka, Tokush-
ima, Japan)® were routinely carried out.

According to the manufacturer’s instructions, a
pieces of fecal samples were diluted in the sample solu-
tion, and stored at room temperature until analyzed.

M Ito et al.

The HpSA test used polyclonal anti-H. pylori antibod-
ies absorbed to microwells as a capture antibody. Sam-
ple solution was added and followed by the reaction
with enzyme-conjugated polyclonal antibody. After
addition of a substrate solution, the results were read by
spectrophotometry at 450/630 nm.

UBT test was carried out as previously reported.®
Fasting patients drank 100 mg of >C urea powder with
100 mL of tap water while they were in the sitting posi-
tion and then immediately rinsed their mouths with
water to remove the residual drug. Patients were placed
in the left lateral decubitus position for 5 min and then
in the sitting position for 15 min. Breath samples were
collected before the drug was given, and then 20 min
after the drug was given.

The cut-off values for the HpSA test and the UBT
were 0.120 (OD 450/630 nm)’ and 2.5 per thousand
(delta-*CO,),° respectively. When the HpSA test value
was 20.100 and <0.120, the HpSA test was re-exam-
ined. In 13 cases where the UBT values were <10.0, the
delta-'>CO, was measured not only by infrared spec-
trometer but also by mass spectrometry analysis. If the
results of the HpSA and UBT were identical, the result
was regarded as the final decision. When we had discor-
dant results, the following histological examination was
carried out to make the final decision.

Histological examination

Five biopsy specimens were taken (two from the
antrum, two from the corpus and one from gastric
angle) and H. pylori colonization and grades of gastritis
were evaluated by the criteria of the updated Sydney
system.” Specimens were stained with hematoxylin and
eosin (HE) and Giemsa staining. Specimens were
regarded as H. pylori negative when no bacteria was
identified and active inflammation was absent in both
specimens.® Two experts (MI and SK) judged the his-
tological gastritis independently without clinical infor-
mation on the patients.

RESULTS

Helicobacter pylori stool antigen and
BC-urea breath test

Correlation of the UBT and the HpSA test are shown as
dot plots in Figure 1. Out of all 105 parients enrolled,
positive results were obtained from 25 and 20 patients
with the use of the UBT and the HpSA test, respec-
tively. Seventy-eight and 18 patients were simulta-
neously negative and positive by the two methods,
respectively. Nine patients (8.6%) showed discordant
results; seven showed UBT(+) and HpSA(-) and two
showed UBT(-) and HpSA(+) (Table 1). We evaluated
the UBT value using two different methods (infrared
spectrometry and mass spectrometry) and confirmed
the very close relationship between the two results
(r=10.995, P< 0.0001; n = 18).
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Figure 1 Correlation between the “C-urea breath test
(UBT) and the Helicobacter pylori stool antigen (HpSA) test in
patients who have undergone eradication therapy. Dot-line
indicates the cut-off value in each examination. Fit line; log
(UBT) = 0.586 x log (HpSA) + 0.861, r=0.506, P < 0.0001.

Table 1 Results of C-urea breath test and Helicobacter
pylori stool antigen test in patients who have undergone erad-
ication therapy

Evaluation by HpSA

Negative Positive Total

Evaluation by UBT
Negative 78 2 80
Positive 7 18 25
Total 85 20 105

HpSA, Helicobacter pylori stool antigen test; UBT, PC-urea
breath test.

Histological examination in patients with
discordant results

In nine cases where there were discordant results, a his-
tological examination was carried out with gastric
biopsy specimens. Results are summarized in Table 2.
Histological evaluation showed results concordant with
UBT test in three cases and with the HpSA test in six
cases. In cases with a false positive reaction with the
UBT, the delta->CO, level was relatively low (below 10
per thousand).

The diagnostic accuracy of the UBT and the HpSA
test was 94.3% (88.0-97.9%; 95% CI) and 97.1%
(91.9-99.4%), respectively. When we used the HpSA
test in cases where there were weakly positive UBT val-
ues (2.5 and <10.0), we were able to diagnose the cor-
rect status of the H. pylort infection after eradication in
105/106 (99.1%) of all patients (94.8-100%).

1243

Table 2 Results of *C-urea breath test, Helicobacter pylori
stool antigen test and histology in patients with discordant
results

No. Age/sex UBT (per thousand) HpSA  Histology
1 T4/M neg (0.0) pos pos
2 52/M neg (0.6) pos neg
3 T2IM pos (2.6) neg neg
4 71/F pos (2.7) neg neg
5 38/F pos (4.4) neg neg
6 84/M pos (4.7) neg neg
7 66/F pos (6.0) neg neg
8 43/M pos (11.1) neg pos
9 44/M pos (13.2) neg pos

Underlined data indicates a result that is discordant with the
histological examination. HpSA, Helicobacter pylori stool anti-
gen test; neg, negative; pos, positive; UBT, C-urea breath
test.

Relationship between UBT, HPSA and
histological result in cases with low
UBT value

Among the 25 cases with a positive result of UBT, we
detected a relatively low UBT value (22.5 and <10.0) in
10 cases. Five cases showed simultaneously positive
reactions to the HpSA test, but the remaining five were
judged as H. pylori-negative by the HpSA test, in which
histological assessment also showed the clearance of
H. pylori and the absence of active inflammation by his-
tological examination (case 3-7 in Table 2).

DISCUSSION

The H. pylor: stool antigen test is a new and valuable
tool for the assessment of H. pylori infection without an
invasive procedure® and is reported to have higher diag-
nostic accuracy.'® Because it is a simple, economical
and non-invasive examination, this method has found
application in patients with pediatric disease,''™* acute
gastrointestinal bleeding'®*® and severe statuses such as
liver cirrhosis.!® It is likely that this tool will also be
invaluable for large-scale studies such as the mass sur-
vey of gastric cancer.

Recent studies have shown that the HpSA test is a
useful tool, not only for the primary diagnosis of
H. pylori infection, but also for the evaluation of eradi-
cation therapy of H. pylori. Odaka et al.”® and Tanaka
er al.** have reported the usefulness of the HpSA test in
the portion of the Japanese population undergoing
eradication therapy, even in the short term.”® Vaira ez al.
also showed that the HpSA test has an identical diag-
nostic value compared with the UBT and emphasized
the clinical usefulness of the HpSA test for the moni-
toring of eradication therapy.”* Ishihara er al. examined
the correlation between the HpSA and UBT in patients
4 weeks after their eradication therapy and they showed
a close relationship between the two methods.”
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In contrast, some reports pointed out the lesser abil-
ity of the HpSA test to evaluate eradication therapy.
Perri et al. showed the low sensitivity of the HpSA test
compared with the UBT in patients who underwent
eradication.” To the contrary, Bilardi ez al. reported a
high incidence of false positive results in the HpSA test
compared with the UBT.” These data are still contra-
dictory and the reason behind these discordant results is
still under discussion.

One of the major problems in this field lies in the dif-
ference in standard examinations. When we regard
UBT as the standard method, false negative cases with
the HpSA test will naturally increase. In some reports,
histological examination has been used as the standard,
and this seems appropriate. However, until now, few
reports discussed the histological changes based on the
international rule of the updated Sydney system. Fur-
thermore, using only the evaluation of the presence of
bacteria, we were not able to exclude the possibility of
false judgment even when using complicated methods
such as immunohistochemical analysis. Focus must be
placed on the improvement of active gastritis in the gas-
tric mucosa, because this is the essential goal of eradi-
cation therapy.

In the present study, we showed the clinical useful-
ness of the HpSA test in the evaluation of eradication
therapy in Japanese patients. The HpSA test showed a
relatively higher prevalence of correct diagnoses com-
pared with UBT. We detected discordant results of the
UBT and the HpSA test in 8.6% of all cases (9/105),
which is identical to the previous report.?* However, we
found more than half of the cases with discordant
results were a result of the false positive result in the
UBT, not the false negative in the HpSA test as previ-
ously reported. To improve the accuracy of the final
decision on H. pylor: infection following eradication
therapy, we followed up for a sufficient period (more
than 8 weeks) after the eradication. Previous reports
had shown that more than 4 or 6 months are needed
after eradication to exclude the false results. In addition,
we examined the histological assessment with the use of
the updated Sydney system.

False-positive results of the UBT test have already
been reported in other studies. In the Japanese case,
Kato ez al. reported the justification of a new cut-off
value (3.5 per thousand) for the UBT.? In the present
study, when we set the cut-off for the UBT at 3.5 per
thousand, the incidence of false positives decreased
(from five to three cases) without an increase in false
negatives (data not shown). However, we could not
exclude the possibility of false positive cases completely.
In practical use, a combination of the UBT and the
HpSA test must be beneficial. When there is a low-
grade positive value of the UBT (less than 10 per thou-
sand), additional examination using the HpSA test is
recommended. Although the gold standard test for
H. pylori infection is still difficult to decide, at least in
studies the authors of the present study have carried
out, almost all patients received an accurate diagnosis
that ultimately resulted in the improvement of their
active gastritis. The UBT value of 10.0, which we
described as the upper limit of low-grade positive, is not
based on enough evidence, and further larger-scaled
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examination is needed to determine the proper cut-off
value,

Another problem might be a result of the difference
in the methods, such as the ELISA system used in the
HpSA test and the cut-off value in these examinations.
Recently, HpSA ELISA using monoclonal antibodies
has been established, and reported similar results to
that of the polyclonal antibody which was used in the
present study.”® The difference in the status of infection
between nations might also be a problem. Particularly
in Japanese populations, atrophic change is very com-
mon and the amount of H. pylori tends to be less than in
Western populations.®

Taken together, HpSA is a very useful and non-inva-
sive diagnostic tool for the evaluation of eradication
therapy of H. pylori in Japanese patients. A combination
of the use of the HpSA test and the UBT is very prac-
tical in the clinical evaluation of eradication therapy of
H. pylori. Because simultaneous examination of UBT
and HpSA test contains some practical and economic
issues at present, this should be discussed further.
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