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Abstract

AIM: Prior Helicobacter pylori (H pylori) infection has often
been underestimated. These underestimations have misled
physicians attempting to determine the significance between
H pylori and certain gastrointestinal lesions such as intestinal
metaplasia, atrophic gastritis, and gastric cancer. Our study
endeavored to detect past H pyloriinfections accurately, easily,
and rapidly with the newly developed immunoblot kit, Helico
Blot 2.1.

METHODS: Thirty-three patients, including 25 H pylori
infected and 8 uninfected cases, were enrolled in our
study. All patients received consecutive gastroendoscopic
examinations and *C-urea breath test (UBT) tests at 6-
or 12-mo intervals for up to 4 years. Serum samples were
obtained from each patient at the same time. Intragastric
H pylori infection was confirmed in accordance with the
gold standard. Twenty-five H pylori-infected patients
received triple therapies after initial bacterial confirmation,
and were successful in eradicating their infections. Serially
obtained sera were tested by means of Helico Blot 2.1.

RESULTS: Current infection marker detected by Helico
Blot 2.1 was unreliable for representing ongoing H pylori
infection. Only 35 and 37 ku antibodies of H pylori had
significant seroconversion rates 1 year after having been
cured. The seropositive rates of 116 ku (cytotoxin-associated
antigen [CagA]) and Helico Blot 2.1 were nearly 100%
during 4-year follow-up period. Both CagA antigen and Helico

blot 2.1 could serve as indicators of long-term H pylori
infection.

CONCLUSION: Helico Blot 2.1 can detect past H pylori
infections for up to 4 years, and is the best method to date
for detecting previous long-term H pylori infection.

© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Since Warren and Marshall reported Helicobacter pylori (H pylori)
in 1983, this gram negative, spital-shaped bactetium has been
designated as a causative agent in many benign and malignant
gastrointestinal diseases, such as peptic ulcer™ and gastric
cancet!*”. However, low intragastric H pylori infection rates
have been reported in connection with certain precancerous
lesions, such as intestinal metaplasia® and atrophic gastritis®™'”.
This has been attributed to inappropriate use of medications
or intragastric environmental changes. Recent meta-analysis
reports!"" about serology studies have even argued that
the association between H pylori and gastric cancer is relatively
weak. Therefore, accurate detection of past H pylori infection
is important in deciding the real prevalence rates of many
gastrointestinal diseases.

Conventional ELISA serology study was previously
known as the best method of determining past H pylori
infection, because the IgG antibody decreases slowly and
may remain detectable for months after bacterial cure!*'".
The delay in fall in serum anti-H py/ori IgG antibody following
eradication therapy inspired the idea that serum antibodies
to specific H pylori immunoreactive antigens could serve
as tools in detecting past H pylori infections. The H pylori
cytotoxin-associated antigen (CagA) is known to be more
virulent!"®?! have a stronger immunoreactivity??*!, and
petsist longer after H pylori eradication. The other low
molecular weight antigens of H pylori have also been helpful
in detecting H pylori infection®7.

The primary goal of our study was to determine the
feasibility and accuracy of a newly developed immunoblot
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device in the detection of past H pylori infections.

MATERIALS AND METHODS

A total of 33 patients were enrolled in this study. Of these,
25 (19 men, 6 women, mean age 57.5214.3 years) were the
H pylori positive study group, and 8 (2 men, 6 women, mean
age 63.8%15.8 years) made up the H pylori negative control
group. The 25 H pylori positive patients included 23 cases
of peptic ulcers and 2 cases of early gastric cancers. There
were eight H pylori negative patients as a control group,
including four cases with peptic ulcers, two cases with gastro-
esophageal regurgitation diseases, one case with gastritis,
and one case with early gastric cancer. The H pylori positive
study group was followed up for 18-45 mo, on an average
of 30.0£8.9 mo. The negative control group was followed
up for 26-48 mo, on an average of 34.6=7.1 mo. During the
follow-up periods, all of the patients received gastroendoscopic
examinations and biopsy-based H pylori studies at 6-mo or
1-year intervals. *C-urea breath test (UBT) tests and sera
collection for the diagnosis of H pylori infection were conducted
at the same time. Exclusion criteria were the following: use
of antibiotics or bismuth salts, or proton pump inhibitors
therapy within the last 2 mo, previous anti-H pylori treatment,
chronic use of corticosteroids or immunosuppressant drugs,
prior gastric surgery, presence of a bleeding peptic ulcer,
severe concomitant disease, and pregnancy or lactation.

The gold standard of identifying a H pylori infected
patient is determined by positive cultute results, or positive
results in any two of the following: histology (hematoxylin
and eosin, H&E stain), rapid urease test and *C-UBT test.
The negative H pylori-infected patient was identified by a
negative culture result and at least two negative results in
the following: histology, rapid urease test, and "C-UBT test.
All of the H pylori infected patients received H pylori eradication
therapy with standard full-dose triple therapy regimen
(omeprazole 20 mg, amoxicillin 500 mg, and clarithromycin
500 mg twice a day for 7 d).

The Helico Blot 2.1 kit (Genelabs Diagnostics, Singapore)
was used to detect IgG antibodies to specific antigens of
H pylori in accordance with manufacturer’s instructions.
Helico Blot 2.1 kit is a qualitative serologic test using a
Western blot made from bacterial lysate, and including a
recombinant antigen of H pylori with a predictive value for
indicating current H pyloriinfection. The corresponding bands
to these specific antigens of H pylori are 116 ku (CagA),
89 ku (vacuolating-associated antigen [VacA]), 37, 35, 30 ku
(Urease A), and 19.5 ku (Figure 1). The determinations of
H pylori seropositivity on Helico Blot 2.1 and corresponding
specific antigens were in accordance with the manufacturer’s
criteria. The recommended criteria for determining a sample
as H pylori seropositive on Helico Blot 2.1 kit is any one of
the following conditions: (1) 116 ku (CagA) positive, where
CagA has to be present with one or more of the following
bands: 89 ku (VacA), 37, 35, 30 ku (Urease A), and 19.5 ku
together, or with a current infection marker (CIM). (2)
Presence of any one band at 89, 37 or 35 ku, with or without
a CIM. (3) Presence of both 30 and 19.5 ku with or without
a CIM. Each patient’s serum samples were analyzed at the
same time to avoid interassay variation. Furthermore, three

specialists who did not know about the study’s objectives
were invited to examine and interpret the nitrocellulose strips
to decrease the individual subjective bias (Figure 1).
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Figure 1 The nitrocellulose strips of Helico Blot 2.1 representative of immunoblot
results: lane 1, positive control; lane 2, negative control; lanes 3-7, serial serum
samples of a patient showing positive results.

Statistics

Due to the repeated measurements to determine antibody
positive or negative status, the generalized estimating equation
(GEE) was applied to statistically analyze intra- and inter-
individual changes in specific antigens of H pylori during the
follow-up petiods (every 6 mo).

RESULTS

All 25 H pylori positive patients underwent successful bacterial
eradication with triple therapy, as confirmed by gastroen-
doscopic biopsy-based studies and *C-UBT tests. A total of
112 sera samples obtained from the 25 patients in our study
group were checked with Helico Blot 2.1. The test results
are recorded in Tables 1 and 2, and depicted in Figure 2.

Except for 37 and 35 ku, other H pylori specific antibodies
(19.5, 30, 89, 116 ku, and even CIM) showed as seropositive
for over half of the serum samples tested with Helico Blot
2.1 test during a 4-year follow-up period (Figure 2). Both
Helico Blot 2.1 and 116 ku (CagA) antibody seropositive
rates were nearly 100% (98% and 99% respectively, as shown
in Table 1). Also, at least 79% of H pylori 30 ku antibody can
be detected positively before the end of a 3-year follow-up.
The 89 ku (VacA) was also at least 67% positive during the
4-year follow-up (Table 2 and Figure 2).

The seropositive rate of 19.5 ku antibody decreased
significantly, but wide fluctuation decreased its reliability
(Figure 2). The seroconversion rates of 35 and 37 ku antibodies
were significant (GEE testing significance, P values as
0.008 and 0.001 respectively) till 1 year after bacterial cure,
in spite of initial lower seropositive rates (35 ku, 44% down
to 29% and 37 ku, 68% down to 36%, Table 2 and Figure 2).
The positive rate of CIM decreased significantly between
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the 3" and 4" years, but the small number of cases studied
has influenced reliability (Figure 2).

The H pylori statuses in the negative control group were
still negative as determined by the gold standard and Helico
Blot 2.1 tests after a follow-up period similar to the study
groups. Because of this, the data is not shown in tables or

figures.
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Figure 2 Fluctuating positive rates of various H pylori-specific antigens and
Helico Blot 2.1 in 25 H pylori-infected patients were charted at half-year intervals
during a 4-year follow-up period. The CIM was unreliable, because it maintained
high positive rates for at least 3 years after H pylori eradication. Thirty-five and
thirty-seven kilounits antibodies of H pylori showed significant seroconversion
changes at 1 year after bacterial cure. The seropositive rates of 116 ku (CagA)
and Helico Blot 2.1 were nearly 100% during the 4-year follow-up period.

DISCUSSION

Although H pyloriwas designated as a human class I carcinogen
already in 1994 the exact nature and strength of the
association with gastric cancer has remained debatable!" '3,

Because H pylori infection are primarily acquired in child-
hood®, older subjects have had more time to develop
mucosal atrophy and to loose their infection than younger
subj-ects!™l. Also, decades may pass between initiation
and detection of gastric cancers. H pylori may disappear
spontaneously with progressing precancerous intragastric
environmental change and invalidate various studies of its
association with gastric cancer. The significance of detecting
the past H pylori infection is to re-estimate the strength of
the H pylori-gastric cancer relationship.

The CIM of Helico Blot 2.1 was developed and claimed
to be able to detect ongoing H pylori infection. However,
our study showed that the CIM band was oversensitive and
unreliable, because it remained at a 75-80% positive rate
for 3 years after H pylori eradication (Table 2). Our results differ
from the conclusions of Oleastro’s ef a/., study of pediatric
patientst!). There were two reasons for these discrepancies
with our report. First were the different age groups of the
studies. It is known that H pylori infection occurs beginning
in childhood, and gradually accumulates as the patients get
older®l. Consequently, pediatric studies will have more
true negative cases when compared with adult groups. Our
adult patients may have had immunological memory due to
past H pylori infection, and were mistaken for currently
infected by the oversensitive CIM band. Second, these two
studies had different designs. Oleastro’s study” was a cross-
sectional design, not a long term follow-up study like ours.
Their study checked serum H pylori antibody at only one
time point, and the serial seroconversion changes could not
be detected in cross-sectional study designs.

The seropositive rate of 116 ku (CagA) was the highest
(up to 100% before the end of a 3.5-year follow-up period)
among various antibodies to H pylori-specific antigens and
nearly parallel to Helico Blot 2.1 (Table 2 and Figure 2).
This phenomenon explains why the CagA antibody was the

Table 1 The results of Helico Blot 2.1 and various H pylori-specific antigens in 25 H pylori infected patients with a total of 112 sera samples

HB2.1! 116 ku (CagA) 89 ku (VacA) 37ku 35ku 30 ku (Urease A) 19.5ku cve
Positive 110/112 111/112 94/112 44/112 35/112 97/112 78/112 93/112
sera (%) (98) (99) (84) 39) @1) 87) (70) (83)

THB2.1: Helico Blot 2.1; 2CIM: current infection marker.

Table 2 The positive numbers and rates of various H pylori-specific antigens and Helico Blot 2.1 in 25 H pylori-infected patients at half-year

intervals during a 4-year follow-up period (n, %).

Post-Hp Tx
Pre-Hp Tx

0.5yr lyr 1.5yr 2yr 25yr 3yr 35yr 4yr
Cim? 23 (92) 21 (95) 13 (93) 7 (78) 12 (80) 9 (75) 4 (80) 3 (50) 1(25)
195ku  23(92) 18 (82) 7 (50) 6 (67) 8 (53) 8 (67) 4 (80) 3 (50) 1(25)
30ku 24 (96) 21 (95) 11 (79) 8(89) 12 (80) 10 (83) 5 (100) 4 (67) 2 (50)
35ku 11 (44) 9 (41) 4(29) 3(33) 3 (20) 4(33) 0(0) 1(17) 0(0)
37ku 17 (68) 11 (50) 5 (36) 2(22) 5(33) 2(17) 1(20) 1(17) 0(0)
89 ku 22 (88) 18 (82) 13 (93) 6 (67) 13 (87) 10 (83) 4 (80) 4 (67) 4 (100)
116 ku 25 (100) 22 (100) 14 (100) 9 (100) 15 (100) 12 (100) 5 (100) 6 (100) 3 (75)
HB2.1' 24 (96) 22 (100) 14 (100) 9 (100) 15 (100) 11 (92) 5 (100) 6 (100) 4 (100)
Total 25 22 14 9 15 12 ) 5 6 4

case nos.

'HB2.1: Helico Blot 2.1; *CIM: current infection marker; Pre-Hp Tx: before H pylori eradication therapy; Post-Hp Tx: after H pylori eradication therapy.
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last antibody to disappear after H pylori eradication, and
may serve as a single predictor in H pylori long-term infection.
Our results showed that CagA antigen had the strongest
immunoreactivity among various H pylori antigens, and was
in agreement with numerous previous reports?****>,

The roles of various low molecular weight antibodies
of H pylori were ambiguous. The heat shock protein of
H pylori was related to chronic gastric inflaimmationP**,
Mucosa-associated lymphoid lymphoma (MALToma) patients
had higher prevalence rates of 19.5 and 30 ku antibodies
of H pylori. After H pylori eradication, MAL'Toma patients had
significant negative seroconversion of 19.5, 30, and 35 ku
antibodies”. The 35 ku antibody of H pylri also plays a role
in peptic ulcers®”. The immunoteaction with 30 ku (Urease
A) of H pylori could provide a serological assessment of
not only H pylori infection™ ", but also of eradication®. In
our study, the seroconversion of 35 and 37 ku was significant
for up to 1 year after H pylori eradication.

According to our previous study!, IgG seroconvetsion
rates by conventional ELISA method were 42% and 94%
at 6 and 12 mo after H pylori eradication, respectively. Although
some papers!"** have proposed latent IgG seroconversion,
many confounding factors, including small case numbers,
different antigenic preparations, and variable cut-off values,
made this conflict. Moreover, the follow-up petiods of most
studies were less than 2 years, which would mean that whether
or not H pylori could be detected beyond 2 years after bacterial
cure would be difficult to determine, and has rarely been
addressed by the conventional ELISA method. Our study
test kits can detect past intragastric H pylori infections for at
least 3, or even 4 years after eradication.

The positive or negative results of Helico Blot 2.1 are
given as the presence or absence of immunodetection of
certain specific antigen bands, 116 ku (CagA), 89 ku (VacA),
37, 35, 30 ku (Utrease A) and 19.5 ku, by the patient’s serum
(Figure 1). Even the decay or disappearance of serum CagA
antibody, the positive result of Helico Blot 2.1 could still be
achieved by other recommended criteria (criteria 2 or 3).
There is one serum sample in our 4™-year study shows
negative CagA antibody and positive Helico Blot 2.1 results
(Table 2). Besides, Helico Blot 2.1 can differentiate various
H pylori strains according to the presence of corresponding
specific immunoreactive bands. So, Helico Blot 2.1 has more
advantages over CagA only in detecting the past H pylori
infection.

We expected that Helico Blot 2.1 will improve the
detection of H pylori infection in many GI and non-GI
diseases, such as ischemic heart disease and chronic urticaria.
The present role of H pylori in these non-GI diseases is
debatable™ !, and improvements in detecting past H pylori
infections would further clarify the correlations between
these diseases and H pylori.

In summary, Helico Blot 2.1 is the best method thus far
of detecting past intragastric H pylori infections for up to
4 years after treatment. This newly developed device with
Western blot method improves the detection of H pylori and
further clarifies its role in many H pylori-related diseases.
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