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SUMMARY

The aim of our study was to develop a rapid diag-
nastic urease test to demonstrate the presence of
Helicobacter pyloriin the Endoscopy room.
Materials and Methods. 200 consecutive patients
referred to gastroscopy for different indications,
were included in this study. One antral biopsy
sample was obtained to be immersed in our test.
The same sample was used for histological evalu-
ation, considered to be the gold standard method
for diagnose of Helicobacter pylori infection.
Results. 135 patients (67.5%) were found positives
and 65 patients (32.5%) were negatives in our test.
128 patienis {64%) showed Helicobacier pylori on
histological examination. Qur test showed a sen-
sitivity of 91%, specificity of 88.1%, and positive and
negative predictive values of 95% and 80% re-
spectively.

A remarkable correlation between density of
Helicobacter pylori and reading time was also ob-
served, where a high density of the bacieria re-
duced the reaction time in this liquid test. Further-
move, ait overall accuracy of 90% was shown, which
is comparable with other available commercial
tests.

Conclusion. LUT is easy to handle, cost eifective
and fast, with a high posiiive prediciive value.

Index: H. pylori, urease, liquid test, diagnosis.

INTRODUCTION

It has been demonstrated that there is a causal rela-
tiorship between Helicobacter pyfotiinfection and gas-
roduodenal disease, representing an assoctation that
has contributed to understand the pathogeny of ulcer
disease, chronic supetrficial gastritis, gastric carcinoma
and B lymphoma (1,8). Therefore, an ideal diagnostic
test io detect Helicobacter pyloriin the endoscopy room,
being rapid, accurate, cost-effective and easy to handle,
has turned into a priority.

The urease tests are usuaily indirect methods to detect
Helicobacter pylori because they are based on the ure-
ase activity of Helicobacter pylori. These tests provide
a simple and cost-eifective fool for the detection of
Helicobacter pylori. However, the mest important prac-
tical benefit of these tests depends on their reading time.
This may provide an advantage over other tests by al-
towing the initiation of the therapy before the patient
teaves the hospital (1}
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There are several urease tests in the matket such as
Cl.Otest®, Pyloritek®, Hpfasi® with variable sensitiv-
ity and specificity. The CLOtest® has shown sensitivity
of 75-98.5% and a specificity of 83-100%, on the other
hand Pyloritek® has provided a sensitivity of 75-98%
and a wide ranging specificity of 93.9-100%. Hpfast®
has 82-88% of sensitivity and 89-100% of specificity. In
our country the cosi of these tests range between 8-

10$ per unit and the reading time varies between 1-24

hours (1,2}

If we cansider that the majority of gastroenterologist
would start antibiotics therapy 1o eradicate H. pylori
infection based on a positive urease test, following in-
ternational criteria, then a test to be cost-effective, ac-
curate, rapid, easy to read and handily is required.
Therefore, we conducted a prospective siudy 1o evalu-
ate the accuracy of a liquid urease test (LUT) which
was correlated with histological analysis as a gold stan-
dard for the diagnosis of H. pylori infection (3-6).

MATERIALS AND METHODS

Two hundred patients, scheduled for esophago-
gastroducdenoscopy (EGD) at the Medical Center, Uni-
versity of Los Andes, Gastrointestinal Endoscopy Unit,
were enrolled in the study.

Criteria for exclusion were patients with prior pyloric or
gastric resection, those who had been taking antibiot-
ics or bismuth salts, use of nonsteroidal anti-inflamatory
drug (NSAID) within four weeks, or proton pump inhibi-
tors for at least two weeks before the procedure. Pa-
tients who had received treatment for H. pyltori eradica-
tion, were also excluded. The study was approved by
the instituticnat review board from the University of Los
Andes.

EGDs were performed after 6-hr fast using an upper
fiberscope Fujinon FQ-100FP. All patients received con-
scious sedation with intravenous midazotam {Doricum®)
and Hyoscina N-metifbromuro (Buscapina®) and topi-
cal pharyngeal anesthetic spray [xylocaina Astra
(FARMA)Y®], with the patient iying on a left lateral posi-
tion.

Maxum reusable biopsy forceps (Wilson-Cook®) were
used to obtain a gastric biopsy specimen from an area
of inflammation or normal appearing mucosal, at 3 cm
from the pyloric orifice on the antral lesser curvature,
according to previous publications (7,8). The specimen
was removed from the biopsy forceps using a sterile
needle and, immersed into our test (LUT), which con-
sisted in 8% (wt/vol) urea, pH 6.5 in sterile distilled water,
plus 1% phenol red. The final preparation was filtered
through a 0.2 um millipere membrane, obtaining a ster-
ile solution. After filiration the solution was aliquoted in

1,5 mL polystyrene sterile tubes and, it was prepared
within 1-30 days before the procedure and preserved at
4°C. The tube containing the sample, was placed in a
rack at room temperature and was examined every five
{5} minutes. The last reading was done at thirty (30°)
minutes. The LUT was considered positive when a color
change from yellow to pink or red was present. A single
observer, without any previous knowledge of the medi-
cal record or diagnosis, performed the reading. The fun-
damental of the test is to offer a rich medium in urea
(substrate) that allows to demonstrate the presence of
ureasa {an enzyme produced by H. pylori). As a con-
sequence from the chemical reaction, an increase of
pH is generated (alkalinization), evidenced trough the
change of color in the media.

After reading the test and decanting the supernatant,
the biopsy specimen from the prepyloric area, was im-
mersed in 10% formalin solution for histopathologic
examination. All fixed specimens were stained with he-
matoxyltin-ecsin, modified Giemsa staining and were
evaluated for two pathologist previousty trained in rec-
ognizing the bacteria and its density, who were not aware
neither of the endoscopy findings nor LUT resuits. The
typical appearance of the bacteria at the pathologist
analysis, was considered diagnostic for H. pylori. The
density of the H. pytori arganisms in the histoiogic speci-
men was graded on a scale from 0 to 3: 0= none, 1=
mild, few organisms but present uniformly, 2= moder-
ate density of organisms, 3= dense distribution of or-
ganisms, according to previous publication (9), figure
t.Aand 1.8

As previously mentioned, histologic evaluation was con-
sidered as the gold standard for diagnosing H. pylori
infection. ’
Sensitivities, specificities, positive and negative predic-
tive values and overall accuracy were deterimined.

RESULTS

In this study 200 patients, 76 male and 124 females
with a mean age of 45.08 = 17.17 years were included.
Major indications for upper endoscopy were no ulcer
dyspepsia and dyspepsia type reflux disease as shown
in table |.

Fifty four percent (54%) of the patients displayed gas-
tritis as seen by upper endoscopy, 40% had findings
compatible with reflux disease and 35% had hiatal her-
nia (table I). This high incidence of gastritis may be
related to the high prevalence of Helicobacter pylori
infection in our population (10}, aisc the high frequency
of hiatal hernia and reflux disease (35% and 40%) is
comparable with other western countries.

One hundred and twenty eight patients (64%) were
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Figure 1 - A: Gastric antral mucosa specimen stained
with modified Giemsa wifch shows a densitly equal to 3
(dense distribution of organisms).
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found to show biopsy specimens positive for H. pylori
on histological examination, which represents an inct-
dence comparable with other reports in our country
(10,11},

135 patients (67.5%) were found positives and 65 pa-
tients (32.5%) were negatives in the LUT. Our test
showed a sensitivity of 91%, specificity of 88.1%, and
positive and negative predictive values of 95% and 80%
respectively and, an overall accuracy of 90% (Table Il
and 1V). A reliable interpretation of these is that the
test can detect the presence of Helicobacter pylori with
a prediction of 95%, in unique sampies obtained from
the antrum.

These results also demonstrated that an unigue sample
of gastric mucosa is suitable for a diagnostic urease
test as previously mentioned but, ourtechnigque has an
additional advantage: we have used the same sampie

Table I. indications for upper endoscopy

Figure i - B: Gastric antral mucosa specimen staining
with modified Giemsa showing a density of 1 (few
organisms).

applied to the liguid media to detect urease activity, to
show Helicobacter pylori density by histologic analysis
{if the outcome of the LUT was negative), which repre-
sents a simplification of this invasive procedure (8).

A remarkable correlation between density of H. pylori
and reading time was also observed, where a high den-
sity of the bacteria reduced the reaction time in this
liquid test (Table V). In 82% of positive tests, the reac-
tion time was between 1-10 minutes and, almost 50%
of the total positives samples reacted before 5°. Thus,
our LUT offers faster results because the reaction time
has been shortened.

No corretations were observed between density of H.
pylori and the presence of inflammatory atypias or dys-
plasia.

Table lI: Endoscopic findings

fndications . N° of patienis % Endoscopic findings Freguencies %
Epigastric pain 8 3 Gastritis 107 54
Ulcer duspepsia 19 9.5 Gastric ulcer 10 5
No ulcer dyspepsia 63 315 Duodenat ulcer 2 1
Dyspepsia GERD 87 43.5 Reflux esophagitis 79 40
Dyspepsia dysmotility 3 1.5 Normal 10 5
History of duodenal ulcer 2 1.0 Carcinoma of stomach 2 1
History of duodenitis 1 0.5 Duodenitis 6 3
Upper gastrointestinal Hiatal hernia 70 35
bleeding 0.5 .
Alarm symptoms 2 1.0
Other 16 80
Total 200 100
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Table Ill: Results of liquid urease test (LUT) compared with histology evaluation.

Histology positive Histology negative Total %
LUT positive 128 7 135 67.5
LUT negative 13 52 65 32.5
TOTAL 141 59 200 100

Tabla IV: The sensitivity, specificity, and positive and negative predictive values of the liquid

urease test (LUT).
Sensitivity (%) Specificity (%) PPV (%) NPV (%) Ovetrall accurady
90.8 88.1 95 80 90%

Table V: Densily in comparison with the time of reaction to the LU T

Density Total Yo
Time (minutes) 1 few 2 moderate 3dense

<5 5 26 31 62 48.4
5-10 2 20 21 43 33.6
10-15 6 3 2 11 86

=15 3 8 1 12 9.4
Total 17 69 58 128 100
DISCUSSION

‘The efforts to develop a reliable and faster urease test
which could allow the diagnosis of Helicobacter pylori
at the moment of the upper endoscopy, ahead of patho-
logic confirmation and, with the possibility of indicating
medical treatment in the same day, are completely jus-
tified.

Histologic examination of gastric biopsy specimens

remains the gold standard method for pesitive H. pylori .

identification. However, this procedure is expensive and
the results may take several days to achieve, therefore
using an urease test could be time saving, cost effec-
tive and avoid a new visit for appropriate prescription.

The first urease test was described by McNulty in 1985
and used Christensen’s 2% urea. Afterward countless
tests had been developed using agar medium such as
CLOtest®, Pyloritek®, Hpfast®, some liquid test, etc.,
but these are expensive and, the reading time is con-
siderable long, ranging between 1 to 24 hours; further-

more some of them need incubation at 37° C or to be
heated at 40°C to speed up the reaction. (1,12,13)
The LUT described in the present study uses a high
concentration of urea providing a rich media that acce!-
erates the reaction, not additional incubation time is
required and our resulis were faster, 82% of positive
results were obtained within 1 to 10 minutes and, al-
most 50% of the total positives sample for LUT, re-
acted before 5. If we compare LUT with others liquid
tests, the time of reading oscillate between 1-4 hours,
which make our test faster indeed. (4,12). Additionalty,
the price cost of the test is < $1, therefore it is a ex-
tremely affordable device and ideal for large screening
studies.

Sensibilities and specificities for others commercial tests
or liquid tests are between 80-100%. Our test showed
a sensitivity of 91%, specificity of 88.1%, and positive
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and negative predictive vaiues of 85% and 80% respec-
tively, an overall accuracy of 90% which is respectable
(4, 12).

We confirm that an unique sample of gastric mucosal
biopsy specimen is sufficient for a diagnostic urease
test as previously reported but, our technique has an
additional advantage which is that the same sample
could be used for pathology examination, allowing to
measure the density of the bacteria by mean of sample
staining and visual determination.

The media for LUT was prepared under sterile condi-
tions therefore, the tubes may be storaged up to one
month before use, at regular refrigeration and suitable
for practice (12}).

Taking together the cost, fast reaction, high positive
predictive value and the possibility of using the same
sample for the pathologist analysis, once it is nega-

Materiales y Métodos:

Resultados:

en nuestra prueba tiquida de urea.

de la prueba liquida de ureasa.

Conclusién:

positivos y de facil preparacion.
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tively confirmed, we can affirm that our test could be a
valuable diagnosis tool in the endoscopic room,

This test can also be used in undeveloped countries
where the presence of the Helicobacter pylori is elevated
and evenin rurat areas where the pathologist is not avail-
able or in epidemiological research, where a rapid test
of urease can easily classify the population.

In conclusion our LUT is easy to read and handle, fast
and cost effective, with a high positive predictive value.
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