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ABSTRACT

Background: The urea breath test (UBT) has been published as the most sensitive and specific
non-invasive test to detect Helicobacter pylori (H. pylori) infection. The limitation of UBT is the need of
expensive equipment that is not always widely available. Recently, UBT has already been available in
Surabaya. In the other hand, our experience using rapid urease test which detected urease enzyme
produced by H. pylori as UBT showed low sensitivity.

Objective: To investigate the validation of UBT for the diagnosis of H. pylori infection in patient with
dyspepsia.

Design: Cross-sectional study.

Method: Sixty patients who complained symptoms of dyspepsia were examined for H. pylori infection
using UBT. Gastroscopy and biopsy was were performed and the biopsy specimens were examined by
Pathologist.

Results: Sxty patients consist of 28 male and 32 female were enrolled of this study. Eight patients had
H. pylori positive by both UBT and histologic examination. One patient was H. pylori positive by UBT but
negative by histologic examination. One patient was H. pylori negative by UBT but positive by histologic
examination. The sensitivity of UBT was 88.9% and the specificity was 98 %. The negative predictive
value was 98%.

Conclusion: In this study, UBT has lower sensitivity (88.9%) and comparable specificity (98%) for
diagnosing H. pylori infection. Comprehensive studies to determine the doses of *C-urea, test meal and

appropriate collection time, which is more suitable for local population was suggested.
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INTRODUCTION

Helicobacter pylori (H. pylori), which is
responsiblefor the most common infection worldwide,
has been implicated in several gastrointestinal disease,
such peptic ul cer disease, gastric adenocarcinoma, and
MALT lymphomat?

A variety of highly sensitive and specific test are
availableto diagnose H. pylori infection, which divided
into two types: noninvasive and invasive examination.
Among those, many gastroenterologists still consider
histology confirmation of the presence of H. pylori on
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mucosal biopsy specimens or culture is the ‘gold
standard’ of test.!

Since have been proposed by Graham et a, the urea
breath test (UBT) is generally regarded as the most
sensitive and specific non-invasive test that indicates
active H. pylori infection.®* The Maastricht 2-2000
Consensus,? recommended that UBT should be used
as non-invasive diagnostic tool of H. pylori infection
for ‘test and treat’ approach, because thisis based on
level-1 supporting evidence. The UBT may utilize
either “C or *C and there are commercial test kits
availablefor both. The mainissue surrounding the use
of the “C-urea breath test is the safety of “C-urea.
Being a radioactive isotope, concerns exist as to its
safe handling, administration and disposal as well as
the appropriateness of administration to children,

76 The Indonesian Journal of Gastroenterology, Hepatology, and Digestive Endoscopy



Herry Purbayu, Poernomo Boedi Setiawan, Iswan A Nusi,Pangestu Adi, Hernomo O Kusumobroto

Table 1. Demographic and baseline characteristic
of the patient

Characteristic Total (%)
Sex
Male 28 46.67
Female 32 53.33
Age (years)
20-29 16 26.67
30-39 18 30.00
40 — 49 17 28.33
50 - 59 8 13.33
> 60 1 1.67
Ethnics
Javanese 50 83.33
Maduranese 3 5.00
Buginese 1 1.67
Bataknese 1 1.67
Sumbawanese 1 1.67
Floresnese 1 1.67
Ambonese 1 1.67
Sundanese 1 1.67

Histologic Examination

Two senior pathologists at Soetomo hospital did
the histology examinations. Among 60 specimens from
60 patients, the first pathologist found nine specimens
were positive which came from five male and four
female. The second pathologist also found that these
nine specimens were positive and the other specimens
were negative. The kappa index for inter-observers
agreement among the pathologist was 1: nearly
perfect.

After examined by the second pathologist,
the histology specimens were renumbering randomly
than reexamined by the first pathologist blindly. Among
60 specimens nine were H. pylori positive which came
from the same patients as the first examination.
The kappa index for intra-observers agreement of
the first pathologist was 1: nearly perfect.

The Urea Breath Test (UBT)

Of sixty patients undergoing *C-UBT, nine patients
consisted of six men and three women were H. pylori
positive. Compare to histology examinations, one
patient with H. pylori infection positive by histology
was negative by “C-UBT and the other one who was
positive by "*C-UBT was negative by histologic
examination (table 2).

Table 2. The sensitivity and specificity of C-UBT

L Histology
C-UBT H. pylori H. pylori Total
positive negative
H. pylori positive 8 1 9
H. pylori negative 1 50 51
Total 9 51 60

The sensitivity for *C-UBT compared to histology
was 88.9% and the specificity was 98%. The positive
predictive value was 88.9% and the negative

predictive value was 98%.

DISCUSSION

Among 60 patients who enrolled this study,
10 (16.67%) patients consisted of six men and four
women were detected to be infected by H. pylori by
Histology and or UBT. Although the frequency of
H. pylori infection in male was more frequently than
female patients as reported by several authors, but the
different between both sexes in this study did not reached
statistically significant. This result might be due to small
number of sample.

The sensitivity of UBT is calculated as all subjects
who detected have H. pylori infection by both
histologic examination and UBT divided by all subjects
who have H. pylori positive by histologic
examination. In this study, the sensitivity of UBT was
88.9 %. It was not as high as had been published, which
reported the sensitivity of *C-UBT were 94 -100%,
even though using low doses of “*C-urea®®’ In this
study, the collection time was before ingestion of
BC-urea and 20 minutes after ingestion of “C-urea.”
Some studies reported that the doses of *C-urea,
collection time and test meal influenced the sensitivity
and specificity of *C-UBT."*" Perhaps we should
determine the appropriate doses, test meal and
collection time for our clinics.

The specificity was calculated as the negative
results from both test divided by the negative results
from histology test. In this study, the specificity of **
C-UBT was 98%. This specificity was comparable
with the other study.**® The negative predictive value
of UBT in this study was 98%. It was similar with
other study and confirmed that the UBT as the most
accurate methods to documented eradication of
H. pylori.

CONCLUSION

In this study, the sensitivity of *C-UBT was 88.9%. It
was less sensitive than have been reported. In
the other hand, the specificity and the negative
predictive value were 98% and 98% respectively. There
were comparable with the previously study.

Other comprehensive studies to determine the doses
of “C-urea, test meal and appropriate collection time,
which is more suitable for local population are needed.
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pregnant women or women of childbearing age.
Regulations governing the use of radioactive material
also make its use restricted to selected sites.
The BC-urea breath test (**C-UBT) is also safe and
accurate test for the detection of H. pylori infectionin
adult and children.>® Recently, astudy using low dose
13C shows the similar sensitivity and specificity to
diagnose H. pylori infection.” Although, the *C-UBT
proved to be asafe, noninvasive, and accurate test for
the detection of H. pylori infection, it need a specia
equipment for measuring **C which is not widely
available especialy in Indonesia. Recently, one of
private laboratory offers *C-urea bresth test to use
and we did not have sufficient experience regarding
the test.

In the other hand, Rapid urea test is the most
commonly used and less expensive invasive test to
document H pylori infection.! Rapid urea test has
the similar principle with UBT which detect
the urease enzyme activity of H. pylori. Our
experience using rapid urea test showed lower
sensitivity compared with histologic examination.
Maybe there was fal se-negative results which might
occur because of sampling error or low inoculums,
especially in patient with prior proton pump inhibitors
(PPI) uset

METHODS

Study Design

This study was a cross-sectional study. Patients
were recruited from Gastroenterology Clinic -
Dr. Soetomo Hospital, Surabaya. The study was
conducted in accordance with the ethic principles of
the Declaration of Helsinki and was consistent with
Good Clinical Practice guidelines and applicable
to local regulatory requirement. Written informed
consent was obtained from all randomly assigned
patients.

Selection of the Patients

Sixty patientsamong 157 new patientswho arrived
at the outpatient Gastroenterology Clinic of
Dr. Soetomo hospital, with uninvestigated dyspepsia
symptom for at least 1 month were selected randomly.
The inclusion criteria were: (1) Male or female,
21 - 60 years old; (2) Suffering of at least two of
the following symptoms: upper abdominal pain or
discomfort, bloating, nausea, vomiting for 4 weeks or
more; (3) Agreed to participate in the study and sign
theinformed consent; (4) Have no previous abdominal
surgery; (5) Not pregnant nor breast feeding mother;
(6) Have no alarm sign symptoms; (7) Have no
serious underlying disease.*"°
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Determination of H. pylori Infection

e Histology

A ‘gold standard’ for diagnosing H. pylori
infections, so far, isdifficult.#*° The sensitivity and
specificity of histological detection of H. pylori
depend on the experience of pathologist.'**?
Careful histological examination of at least two
biopsies appears to come closest to ‘gold
standard’ .11°

Sixty selected patient were prohibited to taking
antibiotic, proton pump inhibitor, H, receptor
antagonist, bismuth compound at |east 4 weeksprior
of the study. The patients were undergoing upper
endoscopy by Gastroenterologist and two biopsy
specimens were taken from the antrum and two
from the corpus for histologic examination.
The biopsy specimens were processed routinely,
embedded in paraffin wax and stained with giemsa.
The specimens were examined by two different
pathologist who were blinded to the UBT and other
pathol ogist results, H. pylori infection was described
as positive if the curved bacilli was found, than
the results were analyzed for inter observer
agreement, after that the pathology specimenswere
renum bering randomly and than re-evaluated by
one of them blindly, and intra-observer agreement
wascal cul ated.

e 13C-Urea Breath Test

One week after upper endoscopy examination
the *C-urea breath test was done, the baseline
expired breath samples were collected before
the patients taking **C-urea. Patients were asked
to drink a solution containing *C-urea and then
asked to lie on their left side. After 20 minutes,
expired breath samples were colected.®®
The collected bresth samples were analyzed using
UBIiT®-IR300 infrared spectrophotometer.

Statistical Analysis

Two by two tables were performed to determine
the sensitivity and specificity of the UBT compare to
Histology test. The kappa index was used to assess
the proportion of intra-observer and inter-observer
agreement.

RESULTS

Study Population

Sixty patients consisted of 28 male and 32 female
were eligible for this study. Most of them were
Javanese ethnic and the ages were between 20-60 years
old (mostly under 50 years) as showed in table 1.
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