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Abstract

AIM: To evaluate the influence of multiple samplings
during esophagogastroduodenoscopy (EGD) on the
accuracy of the rapid urease test, and the validity of
newly developed rapid urease tests, HelicotecUT plus
test and HelicotecUT test, CLO test and ProntoDry test.

METHODS: A total of 355 patients undergoing EGD
for dyspepsia were included. Their Helicobacter pylori
(H. pylori) treatment status was either naive or eradi-
cated. Six biopsy specimens from antrum and gastric
body, respectively, were obtained during EGD. Single
antral specimens and dual (antrum + body) specimens
were compared. Infection status of A. pylori was eval-
uated by three different tests: culture, histology, and
four different commercially available rapid urease tests
(RUTs)-including the newly developed HelicotecUT plus
test and HelicotecUT test, and established CLO test
and ProntoDry test. H. pylori status was defined as
positive when the culture was positive or if there were
concordant positive results among histology, CLO test
and ProntoDry test.

RESULTS: When dual specimens were applied, sen-
sitivity was enhanced and RUT reaction time was sig-
nificantly reduced, regardless of their treatment status.
Thirty minutes were enough to achieve an agreeable
positive rate in all the RUTs. Both newly developed RUTs
showed comparable sensitivity, specificity and accuracy
to the established RUTSs, regardless of patient treatment
status, RUT reaction duration, and EGD biopsy sites.
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CONCLUSION: Combination of antrum and body bi-
opsy specimens greatly enhances the sensitivity of rapid
urease test and reduces the reaction duration to 30 min.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
Since the discovery of Helicobacter pylori (H. pylori) by Mat-

shall and Warren in 1983, overwhelming evidence con-
firms that H. pylori infection plays a significant role in the
development of chronic active gastritis, peptic ulcer, and
even gastric adenocarcinoma””. H. pylori infection is very
common throughout the world, occurring in 40%-50% of
the population in developed countries, 80%-90% in de-
veloping regions"™, and 54.4% in Taiwan'l. The treatment
of gastrointestinal (GI) disorders resulting from H. pylori
infection has become the leading issue in clinical practice.

A large number of methods have been utilized to di-
agnose the status of H. pylori infection, and most of them
require endoscopic biopsies for tissue sampling. Nonethe-
less, to date, no single test other than culture is able to
confirm H. pylori infection””. There are inherent advan-
tages and disadvantages in each diagnostic test. For exam-
ple, rapid urease tests (RUTS) are subject to false-negative
results due to sampling errors. After H. pylori eradication,
bacterial load may be reduced to patchy colonization,
which is likely to result in false negative ﬁndingsﬂo]. This
prompts us to reappraise the feasibility of current sam-
pling methods. One small piece of gastric mucosa speci-
men sampled from the antrum is the most popular meth-
od for RUT. A strategy for multiple samplings is required
to improve the diagnostic yield. In spite of this, RUT is
regarded of one of the best tests for diagnosis of H. pylori
infection, given its high sensitivity and specificity. In addi-
tion, RUT is user friendly and cost effectivel’ Y. Whereas
some commercial kits may require at least 4 h!">" the
ideal RUT reaction duration is 30 min because it enables
endoscopists to obtain the results before patients leave the
endoscopy suite.

The aim of this prospective study is to evaluate the
validity of newly developed rapid urease tests, Helicote-
cUT plus test and HelicotecUT test, and the influence of
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multiple samplings during esophagogastroduodenoscopy
(EGD) on the accuracy of the rapid urease test.

MATERIALS AND METHODS

Subjects

Between December 2008 and August 2009 355 patients in
Kaohsiung Medical University Hospital, Kaohsiung, Tai-
wan were included in this study. They were scheduled to
undergo EGD to evaluate dyspepsia and exclude organic
lesions because their symptoms failed to improve after
medication. All patients signed their informed consent and
received complete EGD. Patients were separated accord-
ing to their H. pylori treatment status: 200 patients (82 men,
118 women; mean age: 55.9 years, range: 17-86 years) in
the treatment naive group and 155 patients (69 men, 86
women; mean age: 58.0 years, range: 26-83 years) in the
eradicated group. Patients meeting the following criteria
were excluded: antibiotics, bismuth salts, or proton pump
inhibitor used during the previous 1 mo; prior gastric sur-
gery; presence of a bleeding peptic ulcer; severe concomi-
tant diseases; and pregnancy or lactation.

Diagnostic tests for H. pylori infection

Histological examination was done in the pathology core
lab, and the gastric specimens were fixed with formalin, em-
bedded in paraffin and stained with hematoxylin and eosin.
Culture of H. pylori was cartied out on the second set of
specimens, which were rubbed on the surface of a Campy-
BAP agar plate [Brucella agar (Difco) + IsoVitalex (Gibco)
+ 10% whole sheep blood], and then incubated at 35C
under microaerobic conditions (5% Oz, 10% COz, and
85% Nz) for 4-5 d. H. pylori culture was considered as posi-
tive if one or more colonies of gram-negative, oxidase (+),
catalase (+), and urease (+) spiral or curved rods were pres-
ent. The results of RUT were interpreted as positive if the
color of the gel changed from yellow to pink or red within
24 h at room temperature, and the reaction duration was
recorded in minutes accordingly. A total of four RUTSs were
examined, including HelicotecUT plus test (Strong Biotech
Corp-Taiwan), HelicotecUT test (Strong Biotech Corp-Tai-
wan), CLO test (Kimberly Clark-USA), and ProntoDry test
(Medical Intruments Corp-France). The media contained in
the CLO test and HelicotecUT were semi-solid phase (agar
gel) and in HelicotecUT plus and ProntoDry test were solid
phase (dry plate). Single antral specimens and dual (antrum
+ body) specimens were compared as well.

Confirmation of H. pylori infection

Six biopsy specimens from the lesser curvature side of
the antrum and the greater curvature side of the gastric
body, respectively were obtained to afford culture, histol-
ogy and 4 different RUTs. The infection status of H. pylori
infection was considered positive if the results from either
antrum or gastric body met the following critetia: (1) posi-
tive culture; or (2) concordant positive results among his-
tology and both CLO and ProntoDry tests. The results of
both the CLO test and ProntoDry test were interpreted
independently. After we confirmed H. pylori status, the di-
agnostic accuracy of each RUT was evaluated.
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Method Sensitivity (%)  Specificity (%) PPV (%) NPV (%) Accuracy (%) P
Sampling over antrum with reaction time: 30 min

HelicotecUT plus 80.6 96.2 91.5 90.8 91.0

HelicotecUT 77.6 98.5 96.3 90.0 92.0

CLO 84.6 96.2 91.8 921 92.0

ProntoDry 83.6 95.5 90.3 92.0 91.5 0.988
Sampling over antrum with reaction time: 24 h

HelicotecUT plus 91.0 94.7 89.7 95.5 93.5

HelicotecUT 85.1 94.7 89.1 92.6 91.5

CLO 92.5 95.5 91.2 96.2 94.5

ProntoDry 92.5 94.7 90.0 96.2 94.0 0.642
Sampling over antrum plus body with reaction time: 30 min

HelicotecUT plus 98.5 92.5 86.8 99.2 94.5

HelicotecUT 95.5 94.7 90.1 97.7 95.0

CLO 97.0 94.0 89.0 98.4 95.0

ProntoDry 97.0 91.7 85.5 98.4 93.5 0.902
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Figure 1 Detection rate and reaction time of four commercial rapid urease
tests. H. pylori: Helicobacter pylori.

Statistical analysis
In this study, XZ test was chosen for statistical analysis.

RESULTS

The positive status of H. pylori infection was 33.5% (67/200)
in the treatment naive group and 21.9% (34/155) in the
eradicated group. The culture yield in both groups was
67.2% (45/67) (21 men, 24 women; mean age: 57.8 years,
range: 27-83 years) in the treatment naive group and 44.1%
(15/34) (6 men, 9 women; mean age: 55.0 years, range:
37-74 years) in the eradicated group. This result suggested
the important role of other biopsy-based tests, particularly
RUT, in establishing the diagnosis of H. pylori infection.
The diagnostic power including sensitivity, specificity,
positive predictive value (PPV), negative predictive value
(NPV) and accuracy of the four different RUTs (Helicote-
cUT plus test, HelicotecUT test, CLO test, ProntoDry
test, presenting in the same order afterwards) was shown
in Table 1. In the treatment naive group, all four RUTs
showed comparable sensitivities, specificities and accuracy

at 30 min (P = 0.988) and at 24 h (P = 0.642). Although
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¥~ test of four RUTs accuracy. RUTs: Rapid urease tests; PPV: Positive predictive value; NPV: Negative predictive value.
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Figure 2 Distribution of H. pylori infection before and after eradication. The
Pvalue of * test was 0.03.

the diagnostic yield of H. pylori infection was slightly im-
proved at 24 h, the tests apgeared readable and accurate
at 30 min (30 min 25 24 h, %" test of accuracy, P = 0.1506)
(Figure 1). Interestingly, the diagnostic accuracy of dual
specimens at 30 min was as comparable as single speci-
mens at 24 h (3 test of accuracy, P = 0.346).

In the eradicated group, the distribution of H. pylori
shifted from antrum to gastric body after H. pylori eradica-
tion was clearly observed in this study (Figure 2). Because
of the lower bacterial loads and patchy distribution, in all
4 RUTS, the diagnostic accuracy of single specimens at
30 min was as low as single specimens at 24 h (XZ test of
accuracy, P = 0.124). Both results were significantly infe-
tior to dual specimens at 30 min (Xz test of accuracy, P =

0.01) (Table 2).

DISCUSSION

There are many diagnostic tests available for H. pylori infec-
tion. Overall, patients prefer non-invasive tests over inva-
sive tests. Consequently, recent studies have been dedicated
to non-invasive tests as a result’ . No statistical difference
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Method Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%) P
Sampling over antrum with reaction time: 30 min

HelicotecUT plus 50.0 100.0 100.0 87.7 89.0

HelicotecUT 44.1 100.0 100.0 86.4 87.7

CLO 55.9 100.0 100.0 89.0 90.3

ProntoDry 50.0 100.0 100.0 87.7 89.0 0.913
Sampling over antrum with reaction time: 24 h

HelicotecUT plus 61.8 100.0 100.0 90.3 91.6

HelicotecUT 58.8 100.0 100.0 90.0 91.0

CLO 64.7 99.2 95.7 91.0 91.6

ProntoDry 64.7 100.0 100.0 91.0 92.3 0.983
Sampling over antrum plus body with reaction time: 30 min

HelicotecUT plus 88.2 99.2 96.8 96.8 96.8

HelicotecUT 82.4 100.0 100.0 95.3 96.1

CLO 88.2 98.3 93.8 96.7 96.1

ProntoDry 82.4 100.0 100.0 95.3 96.1 0.987

'y* test of four RUTs accuracy.

was reported between these two kinds of tests, given their
comparable diagnostic performancesm’m. However, dut-
ing the initial diagnosis of H. pylori infection, biopsy-based
diagnostic tests are usually considered in terms of costs
for patients who receive endoscopic examination. RUT is
the method of choice among biopsy-based diagnostic tests
given their user friendliness and cost-effectiveness' .
Short reaction duration and high diagnostic performance
are the two attributes of RUT. Therefore, RUT has gained
its popularity among most gastroenterologists.

RUT is made available in many commercial kits. The
CLO test has been established for more than a decade and
used as the main standard for rapid urease tests. Its good
performance, with a sensitivity of 89.6%, a specificity of
100%, a PPV of 100%, and a NPV of 84.1%, has been
acclaimed"". Compared with the CLO test, the newly de-
veloped HelicotecUT plus test and HelicotecUT test are
equally competent in terms of their diagnostic yield. Our
data showed similar results among all four RUTS, even in
the eradicated group. Given their comparable diagnostic
performance, the tests of lower cost, like HelicotecUT
plus test and HelicotecUT test, are of more advantage.

Sampling error is the major drawback of RUT. The
diagnostic yield of biopsy-based methods is usually com-
promised in older patients who are more likely to have
extensive gastric mucosa atrophy and intestinal metaplasia.
The latter, if happening in the antrum, prevents H. pylori
colonization and consequently promotes the migration
of H. pylori to the gastric body. Several mechanisms have
been suggested, including loss of a H. pylori-specific
receptor-like structure on the epitherlium and active se-
crection of secretory IgA for metaplastic mucosa™ . In
addition, after H. pylori eradication, the suppression of the
density and urease activity of H. pylori by antibiotics may
reduce the sensitivity of RUT. Despite this, Rollan ez al™
reported good sensitivity in the CLO test (91.7%) in their
study of 12 H. pylori-positive patients and 47 H. pylori-
negative patients with duodenal ulcers after eradication
treatment. They took 3 biopsy specimens from different
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sites and put them in one test vial. This suggested that
more specimens may prevent the false negative results due
to sampling error. In this study, we also found that dual
specimens improved the overall sensitivity of RUT, even
after eradication. Furthermore, dual specimens achieved
the highest performance even at 30 min. Our results fur-
ther portray that more specimens for diagnosis can amend
the inherent error of biopsy-based tests.

The major limitation of this study is a lack of glob-
al evaluation tests, such as urea breathing test or stool
H. pylori antigen test (HpsA), which have been established
as reliable tests to detect the presence of H. pylori in the
hosts. Sampling bias may exist within our biopsy-based
diagnostic tests, including culture, histology and RUT. In
addition, the prevalence of H. pylori infection was low in
our study cohort. It may be that our patients were mainly
from urban area (Kaohsiung City) and might have a lower
H. pylori infection rate”.

In conclusion, a combination of antrum and body bi-
opsy specimens for rapid urease test greatly enhances sen-
sitivity and reduces the reaction duration to 30 min. The
newly developed HelicotecUT plus test and HelicotecUT
test are as effective as the established CLO test and Pron-
toDry test.

COMMENTS

Background

Helicobacter pylori (H. pylori) infection plays a significant role in the develop-
ment of chronic active gastritis, peptic ulcer, and even gastric adenocarcinoma.
H. pylori infection has become the leading issue in clinical practice. A large
number of methods have been utilized to diagnose H. pylori infection. Rapid
urease test (RUT) is regarded of one of the best tests for diagnosis of H. pylori
infection, given its high sensitivity and specificity. However, sampling bias and
reaction were clinical issues in clinical practice of RUT.

Research frontiers

This study aimed to evaluate the validity of newly developed RUTSs, HelicotecUT
plus test and HelicotecUT test, and the influence of multiple samplings during
esophagogastroduodenoscopy (EGD) on the accuracy of the RUT.

Innovations and breakthroughs
The newly developed HelicotecUT plus test and HelicotecUT test are as effec-
tive as the established CLO test and ProntoDry test.
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Applications

Combination of antrum and body biopsy specimens for rapid urease test greatly
enhances sensitivity and reduces the reaction duration to 30 min.

Peer review

In this manuscript, the authors compared the diagnostic value of two new rapid
urease test kits for detection of H. pylori and they compared the diagnostic ac-
curacy when analysing only one antral sample or when analysing a antral and
corpal samples. The golden standard used to confirm H. pylori status was either
a positive culture or concordant result between two to three other tests.
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