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ABSTRACT

Background

Helicobacter pylori infection is common among patients with peptic ulcer disease. The definitive means of
diagnosing infection being histology requires endoscopy and sedation making it invasive and expensive. The

carbon urea breath test is generally considered to be a simple, non-invasive and accurate test for the detection
of Helicobacter pylori infection both before and after treatment.

Objectives
Our objective was to compare histology with a less invasive and safer method, the 1*C-urea breath test.
Materials and Methods

After approval of Ethical committee of the Iraqi Board for Medical Specialties, informed consent were taken
from every patient before esophagogastroduodenoscopy. Fifty patients with peptic ulcer disease diagnosed by
endoscopy were evaluated by “C-urea breath test. Four biopsies were taken for histology. After endoscopy,
each patient was evaluated by both tests for diagnosis of Helicobacter pylori infection

Results

50 patients with peptic ulcer disease Helicobacter pylori infection was diagnosed in 35 patients (63.45%),
while in 15 patients (36.55%) were negative for Helicobacter pylori infection using gastric histology and urea
breath test. Compared with histology, the diagnostic values of the *C-urea breath test were: sensitivity 94%,
specificity 87%, positive predictive value 94%, and negative predictive value 87%.

Conclusion

The “C-urea breath test is a noninvasive diagnostic tool for Helicobacter pylori infection. It’s a sensitive
and specific test with excellent positive predictive value and its good negative predictive value guarantee its
usefulness in clinical practice.
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INTRODUCTION

Helicobacter pylori (H. pylori) is a small, curved
highly motile gram negative bacillus which only infects
the mucus layer of the human stomach-?. Since the
discovery in 1984, this bacteria was associated with
gastritis and peptic ulcer, itis recognized as being highly
prevalent but this varies with age and socio-economic
status® #. Infection is mainly acquired in childhood
and is usually asymptomatic ®. However in about 15—
20% of subjects long-term infection can lead to peptic
ulcer or gastric cancer ¢ 7. Small, uniformly sized,
translucent bacterial colonies form and the organisms
can be morphologically characterized by Gram stain
and their typical spiral or rod shaped appearance. High
power microscopy reveals that the organism has two
to seven unipolar sheathed flagella which enhance
its mobility through viscous solutions ®. In addition
to morphologic characterization, the organism can
be biochemically characterized as catalase, oxidase,
and urease positive. Urease appears to be vital for its
survival and colonization; it is produced in abundance,
making up more than 5 percent of the organism’s total
protein weight. Bacterial urease activity is clinically
important because it forms the basis for several invasive
and noninvasive tests to diagnose infection ®?.

H. pyloriis the most common chronic bacterial infection
in humans %!V, Tt has been demonstrated worldwide
and in individuals of all ages. Conservative estimates
suggest that 50 percent of the world’s population is
affected. Infection is more frequent and acquired at
an earlier age in developing countries compared to
industrialized nations V. Once acquired, infection
persists and may or may not produce gastroduodenal
disease. In developing nations, where the majority of
children are infected before the age of 10, the prevalence

in adults peaks at more than 80 percent before age 50
(11, 12)

The risk of acquiring H. pylori infection is related to
socioeconomic status and living conditions early in
life. Factors such as density of housing, overcrowding,
number of siblings, sharing a bed, and lack of running
water have all been linked to a higher acquisition of H.
pylori infection 315, H. pylori transmission: Person-
to-person transmission of H. pylori through either
fecal/oral or oral/oral exposure seems most likely (617

A variety of noninvasive tests for the diagnosis of H.
pylori are available or being evaluated. These include
urea breath testing (UBT), stool antigen testing, and
serology.
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Urea breath testing is based upon the hydrolysis of urea
by H. pylori to produce CO, and ammonia. A labeled
carbon isotope is given by mouth; H. pylori liberates
tagged CO,, which can be detected in breath samples.®.
The sensitivity and specificity of UBT is approximately
88 to 95 and 95 to 100 percent, respectively 1. False
positive results are therefore uncommon. False negative
results may be observed in patients who are taking
antisecretory therapy, bismuth, or antibiotics %2V,

To reduce false negative results, the patient should be off
antibiotics for at least four weeks and off PPIs (proton
pump inhibitors) for at least two weeks 2. In patients
hospitalized for upper gastrointestinal bleeding, early
diagnosis of H. pylori may improve the likelihood that
the patient is discharged with effective therapy. Thus,
UBT should be considered as soon as the patient has
begun an oral diet @,

Serological tests to detect [gG have been most studied
and IgG ELISAs are the predominant serological test
available for clinical use. As a result, guidelines from

the United States and Europe refer only to IgG testing
(22,24)

The presence of H. pylori in the stool of infected
patients has led to the development of fecal assays.
@327 The accuracy of the fecal test was evaluated in a
study involving 270 patients in whom the diagnosis of
H. pylori was established by endoscopy and UBT, The
sensitivity and specificity of the test were 94 and 86
percent @

The diagnosis of H. pylori can usually be established
during endoscopy by one of three methods: biopsy
urease test, histology, and less commonly bacterial
culture. Choosing among these tests depends upon the
clinical circumstance, the accuracy of the tests, and the
relative costs

Antral biopsies can be tested for urease activity using
several techniques, which have similar diagnostic
accuracy (commercially available kits include CLO
test, PyloriTek, and Hp-fast) ®V. With this technique,
one or two pieces of tissue are placed in an agar well
that contains urea and a pH reagent .Urease cleaves
urea to liberate ammonia producing an alkaline pH and
a resultant color change .The CLO test may become
positive as early as one hour after collection, but a final
reading at 24 hours is recommended ®. The sensitivity
of biopsy urease tests is approximately 90 to 95 percent,
and specificity is 95 to 100 percent 2. Thus false positive
tests are unusual. However, false negative results can
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occur in patients with recent gastrointestinal bleeding
or with the use of PPIs, H2 antagonists (histamine 2
receptor antagonist), antibiotics, or bismuth containing
compounds .Obtaining tissue samples from the antrum
and the fundus may increase the sensitivity of the test
in these patients ©?.

Rapid urease testing (RUT) kits, biopsy specimens are
sandwiched between a reagent strip with a pH indicator
and a pad containing urea .One hour sensitivity and
specificity are comparable (89 to 98 percent and 89 to
93 percent, respectively) to those seen with agar gel
tests at 24 hours and superior to agar gel tests at one
hour (21,31, 32)‘

Gastric biopsy can be helpful in making the primary
diagnosis of H pylori infection .t also provides
information regarding the presence of gastritis and
the detection of intestinal metaplasia and mucosa
associated lymphoid tissue (MALT) @ The accuracy
of histologic diagnosis of H. pylori infection can be
improved by using special stains such as Giemsa or
specific immune stains, most of research study confirm
that gastric histology regards as the gold standard for
diagnosis of Helicobacter pylori infection %33, Due
to the patchy distribution of H. pylori in the gastric
mucosa, tissue specimens should be obtained from
different areas of the stomach ©%.

The majority of patients with duodenal ulcer (DU)
are infected with H. pylori. However, in multicenter
trials, H. pylori was absent in almost 30 percent of
patients with an endoscopically documented duodenal
ulcer ©9. Studies have revealed that patients who had
DU with negative H. pylori generally had a shorter
duration of symptoms and that many had regularly
used nonsteroidal anti-inflammatory drugs (NSAIDs)
@637 Such patients have a significantly worse outcome
, especially if treated empirically for H. pylori infection
Thus , H. pylori status should be determined in all
ulcer patients before initiating treatment ©¢”. High acid
output may be a cause of recurrent DU in patients in
whom pylori has been eradicated ®®. However while
the association between H. pylori and DU is strong, it
is not specific . As examples, H. pylori infection is also

found in patients with gastric ulcers (65 to 95 percent)
(36)

Aims of the Study

1. To evaluate the frequency of H. pylori infection
among patients with peptic ulcer disease using urea
breath test and gastric biopsy.

2. To find accuracy , sensitivity , specificity , positive
predictive value and negative predictive value of C
Urea breath test in comparison to gastric histology

3. To find correlation between Aspirin and NSAIDs
use with H. pylori infection

PATIENTS AND METHODS

This prospective study was conducted in Sulaimani /
Kurdistan Region of Iraq, in the Kurdistan Center for
Gastroenterology and Hepatology from March 1%, 2010
to November 1%, 2010. Fifty patients with peptic ulcer
disease (PUD) were included in this study all the cases
of PUD were diagnosed and confirmed by endoscopic
features of benign ulcers which have smooth, regular,
rounded edges, with a flat, smooth ulcer base often
filled with exudates, exclusion criteria included
presence of malignant gastric ulcers, patient presenting
with upper gastrointestinal bleeding, patient using
proton pump inhibitors, or antibiotics in the preceding
4weeks and previous gastric surgery. Informed consent
was obtained before entry.

Endoscopic procedures done using video endoscopic
system (GIF-Q240;0lympus-Japan), patients were
fasted for at least 8hours before the procedure,
endoscopic procedure done under conscious sedation
using Midazolam 5mg and pethidine 50 mg.
Esophagogastroduodenoscopy (EGD) was used to
identify PUD including gastric ulcer (GU) and duodenal
ulcer (DU) with other abnormalities, at least 4biopsy
specimen were taken from gastric antrum and corpus
according to Sydney criteria for H. pylori diagnosis
and were placed in 2 ml phosphate buffered saline
at 4°C for bacteriological examination. Histological
investigation was performed using Giemsa staining
to detect H. pylori. Before the result was known, and
within 48 hours after endoscopy, the “C-urea breath
test was done.

The urea breath test was done after an overnight fast.
Diagnostic test were performed by Helioprobe*C-
UBT (Noster System .Stockholm, Sweden). Heliprobe
1 micro Curie “C was given to the patients as either
a capsule or solution in water. After 10-15 min, the
patients were asked to blow into the Heliprobe breath
card. A color change in breath cards indicated that a
sufficient volume of CO, was collected .Then breath
cards were analyzed by the Heliprobe analyzer
(scintillation counter). Infection status was determined
by the number of detected *C counts per measurement
(CPM). The results were categorized in three grades
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including grade 0 (CPM < 50) and grade I (CPM >
50).Grade 0 was considered as negative (uninfected
by H.pylori), and grade 1 as positive (infected by H.

pylori).

Statistical analysis of the results was carried out using
statistical package of social sciences (SPSS) version
15 software. Chi-square test was used for subgroup
analysis. The p <0.05 was considered statistically
significant.

RESULTS

In this study 50 patients with peptic ulcer disease were
enrolled, 27 (54%) patients were male, and 23 (46%)
patients were females .The age was between 15 to 81
years with mean age of 46.6 years (SD +17.1). Frequency
and percent of clinical symptoms in the study cases
reveals that the most common clinical presentation were
dyspepsia (54%) followed by dyspepsia and vomiting
(32%), dyspepsia and weight loss (12%) which all cases
of gastric ulcer and only 1 patient (2%) presented with
dyspepsia , weight loss and vomiting .The frequency
of smoking history, Aspirin and NSAIDs use reveals
that 26% of patients were smokers, and 40% of patients
were using Aspirin and NSAIDs (16% using Aspirin
and 24% using NSAIDs).UBT results were as follow:
Among 43 patients with duodenal ulcer 30 patients
(69.8%) UBT was positive, while 13 patients (30.2%)
were negative, while among patients with gastric ulcer
4 patients (57.1%) UBT was positive while 3 patients
(42.9%) were negative .

But the result of gastric histology for H. pylori diagnosis
were as follow: Among 43 patients with duodenal ulcer

30 patients (69.8%) gastric histology was positive,
while 13 patients (30.2%) were negative, while among
patients with gastric ulcer 4 patients (57.1%) gastric
histology was positive while 3 patients (42.9%) were
negative. Two of the cases of peptic ulcer disease had
positive UBT but histology was negative, and two of
the cases which had negative UBT confirmed to have
positive result by histology. There was statistically
significant relation between the result of UBT and
gastric histology for diagnosis of H. pylori infection (P
value 0.0001) as shown in Figure 1.

The relationship between types of PUD and results of
UBT with gastric histology is shown in Table -1- and it
reveals that there is no statistically significant relation
between types of ulcer with UBT and gastric histology
types with P-value of 0.501 and 0.511 respectively.

There was no statistically significant relationship
between age of patients with the types of PUD and
results of UBT with gastric histology as shown in Table
2.

The relation of aspirin use with the result of UBT and
histology reveals that there is statistically significant
relation between aspirin use with histology results
only with a P-value of 0.009. The association between
UBT and the degree of gastric inflammation shows that
96% of patients with positive UBT have moderate to
severe gastritis with P-value of 0.0001. The sensitivity,
specificity, positive predictive value and negative
predictive value of UBT for diagnosis of H. pylori
infection was 94%,87%, 94% and 87% respectively.

P value = 0.000

Percentage

Positive

Urea breath test
W Positive
Negative

Negative

Histological result
Figure 1. The comparison between UBT and gastric histology.
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Table -1- Relation between types of PUD and UBT with gastric histology results

Peptic ulcer diseases

Variables P value
Duodenal ulcer Gastric Ulcer
N (%) N (%)

ggg;vt:ereath rest 30(69.8) 4(57.1) 0.501
Negative 13(30.2) 3(42.9)
Histology

- 30(69.8) 4(57.1)
Positive 0.511
Negative 13(30.2) 3(42.9)

Table 2. Relationship between age, types of PUD and UBT with gastric histology results

Age

Variables Meanz Std. Deviation P value

Peptic ulcer diseases

Duodenal ulcer 46.0 £ 17.0 0.535

Gastric ulcer 50.4 £ 19.7 ’

Urea breath test

Positive 43.0 £ 15.7

Negative 52.9 + 18.5 0.045

Histology

Positive 43.9 £ 16.3 0.111

Negative 52.3 £ 18.2 ’
DISCUSSION (14%) were diagnosed with gastric ulcer and this in

This study was performed in a random group of patients
with suspected PUD referred to Gastroenterology
center in Sulaimani—Iraq. Our present study focuses
on the frequency of H. pylori infection among patients
with PUD and the comparison of accuracy, sensitivity,
specificity, positive predictive value and negative
predictive value “C- UBT with gastric histology .

In this study we found that among 50 patients with PUD;
27 were male (54%)and 23 (46%) were female and this
observation is comparable to a study done by Kurata,
9 who found that PUD still is predominant in males.
Our data also similar to Lam, “? study who confirmed
male predominance of PUD. While Yasuyuki Gotto“"
found that the prevalence of H. pylori infection was
higher in women 16.4% compared with men 10.6% but
this study conducted among healthy individuals.

In the current study we found that 43 patients (86%)
were diagnosed with duodenal ulcer while 7 patients

close to the conclusion of Singh, V et al “» who found
12:1 predominance of DU over GU, also this is similar
to the study done by Wong, et al ®® who found that DU
were more common than GU.

In total of 50 patients with PUD, 34 patients (63.4%)
using gastric histology and using UBT, had H. pylori
infection positive results and this conclusion is close
to the conclusion of Ciociola, et al ¢ who found that
73% of DU patients were infected with H. pylori.
Jyotheeswaran, et al “¥ also found that 61% of patients
with PUD were infected with H. pylori.

Our result is also similar to a study done in Iran by
Nakhaei, ® who found that the prevalence of H. pylori
infection was 70% among patients with PUD. Chiorean,
et al “® also found similar rates of H. pylori infection
among patients with PUD of 64%.

In this study there is history of NSAIDs usage in 12
patients (24%) and aspirin use in 8 patients (16%) and

JSMC 5



Alkarboly T A et al. / JSMC, 2018 (Vol 8) No.1

this finding important as there is synergism between H.
pylori and NSAIDs in producing both peptic ulcer and
ulcer bleeding “7.

Currently, the UBT is considered to be one of the
most important and reliable non-invasive methods for
diagnosis of H. pylori infection. In this study we found
that the sensitivity and specificity, positive predictive
value and negative predictive value of “C-UBT
for diagnosis of H. pylori infection in comparison
with gastric histology was 94%, 87%, 94% and 87%
respectively (P value of 0.0001) this result is very close
to study result done by Howden, et al 1 who found the
sensitivity and specificity of UBT is approximately
88% to 95% and 95% to 100%, respectively.

UBT is a highly sensitive and specific test compared
to invasive methods used for H. pylori diagnosis .The
sensitivity and specificity of C- UBT were estimated
98% and 91% by Rasool et al “®.Gomollon et al #,
reported that the UBT test was much more sensitive
(97%) and specific (100%) than other conventional
tests including enzyme immune assay (EIA), rapid
urease test, histology and culture. A meta analysis by
Zhou et al revealed that *C-UBT showed a diagnostic
sensitivity of 96% and specificity of 93%¢"

In this study we found the urea breath test had well
correlated with the inflammation of gastric mucosa (P
<0.0001) .as in 96% of patient with positive UBT there
was moderate to severe gastritis and this conclusion
is similar to Mion et al ®» study who found similar
results.

In conclusions, H. pylori infection is the most common
cause of peptic ulcer disease .The *C- urea breath test
is a noninvasive diagnostic tool for H. pylori infection;
it is comparable with histology in diagnosing H. pylori
infection among patients with PUD. It is sensitive,
specific with excellent positive predictive value and
its good negative predictive value guarantees its
usefulness in clinical practice and it is well correlated
with the degree of gastric inflammation.

We recommend using UBT for diagnosing H. pylori
infection in communities with high prevalence of gastric
cancers and MALT lymphoma patients and to confirm
successful eradication and also in those who are about
to use aspirin and NSAIDs to predict the occurrence of
adverse upper GI disorders specially bleeding upper GI
lesions and to decide on the preventive prophylactic use
of PPI in H. pylori infection patients.
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Limitations of the study

Small sample size and unavailability of previous studies
regarding UBT in our region.
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