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Background/Aims: The influence of different media on 
the validity of the rapid urease test, including accuracy, 
reaction time and cost-effectiveness is evaluated. 
Methodology: Biopsies were obtained from the antral and 
body mucosa of 100 KMUH patients (51 men, 49 women; 
mean age: 54.0 years, range: 21-79 years old) undergoing 
gastroendoscopy due to dyspepsia. None of the patients 
had received any Helicobacter pylori eradicating 
treatment, nor any other antibiotic or bismuth treatment in 
the previous one month, nor had they had any type of 
gastric operation in the past. Helicobacter pylori status 
was evaluated by seven different tests: culture, histology, 
home-made rapid urease test, 13C-urea breath test, and 
three different commercially available rapid urease tests - 
including the CLOtest, the Pronto Dry test, and the 
Pyloriset Urease test. Helicobacter pylori status was 
denned as positive when the culture was positive or if 
concordance of two of the other three tests (histology, 
homemade rapid urease test and 13C-urea breath test) was 

positive. 
Results: Three different rapid urease tests have similar 
sensitivities (97.3% us. 100% vs. 100%) and 
specificities (98.4% us. 96.8% us. 98.2%), and accuracy 
(98.4% us. 96.8% us. 98.2%). But the reaction time was 
longer in the CLOtest than for the other two rapid 
urease tests (22.3 us. 5.6 us. 10.1 minutes) (P<0.05). 
The Pronto Dry test and the Pyloriset Urease test also 
have more rapid positive rate than CLOtest. However, 
in vitro study, three tests show similar rapidity of 
positive reaction at different densities of Helicobacter 
pylori.            ; 
Conclusions: These three tests have practical 
advantages for physicians who need a rapid and 
accurate method of diagnosing Helicobacter pylori 
infections. The Pronto Dry test and Pyloriset Urease test 
have degrees of accuracy similar to the CLOtest, but 
results are obtained more rapidly and they are cheaper. 
Furthermore, the Pronto Dry test can be stored at room 
temperature and thereby save on the storage expense. 

 

INTRODUCTION 
Since the discovery of Helicobacter pylori (Hp) by 

Marshall and Warren in 1983 (1), overwhelming evidence 
has accumulated to confirm that Hp infection plays a 
significant role in the development of chronic active 
gastritis, peptic ulcer, and gastric adenocarcinoma (2-6). 
Hp infection is very common throughout the world, 
occurring in 40-50% of the population in developed coun-
tries and 80-90% of the population in developing regions 
(7), and about 54.4% of the people in Taiwan (8). 

A large number of methods, most of which require 
gastric biopsies, have been used to diagnose Hp infection, 
but there is no single gold standard test for the diagnosis 
of Hp infection (9-11). Every method for detection of Hp 
has its own inherent advantages and disadvantages. 
Although biopsy based tests may suffer from sampling 
error (12) due to the patchy nature of the infection, rapid 
urease test (RUT), with its high sensitivity and specificity, 
is considered to be a quick and reliable test for the initial 
diagnosis of Hp infection. Also, RUT is simple and 
inexpensive (13-16). When a biopsy is incubated in a 
medium containing urea and a pH-sensitive color marker, 
urease hydrolyses urea to carbon dioxide 
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and ammonia, causing a rise in pH value and a change in 
the color of the medium. 
In the past, the reaction time of most RUTs required 30 
minutes on average, may have needed more than 4 hours 
in some cases (17,18). Patients must know the RUT 
results before their next visit to the OPD. If the reaction 
time can be reduced to less than 10 minutes, it allows a 
diagnosis to be made before the patient leaves the 
endoscopy suite. This may save on medical expenses 
due to repeated visits to the clinic and reduce paper 
work. It may also increase the success rate of eradicating 
Hp, because compliance is considered a major factor in 
the successful treatment of Hp, compliance may 
improve significantly if we make an early diagnosis of 
Hp infection and initiate therapy (19). 

The present prospective study was undertaken to 
evaluate the validity of RUTs containing different 
media. This evaluation included accuracy, reaction time 
and cost-effectiveness. We also wanted to evaluate the 
positive reaction of different RUTs in relation to various 
colonies of Hp, and the accuracy of different RUTs in 
patients who had received prior Hp eradication therapy. 
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METHODOLOGY 
Subjects 

This study included 100 patients (59 men and 41 
women; mean age: 54.3 yr; range: 21-79 yr). All patients 
received gastroendoscopic examination due to dyspepsia; 
31 non-ulcer dyspepsias, 65 peptic ulcers and 4 gastric 
malignancies (3 adenocarcinoma and 1 MALToma) were 
diagnosed. Exclusion criteria were the following: 
antibiotics, bismuth salts, or proton-pump inhibitor used 
during the previous one month, previous anti-Hp treatment; 
prior gastric surgery; 
presence of a bleeding peptic ulcer; severe concomitant 
disease; and pregnancy or lactation. 

Diagnostic Tests for Hp Infection 
All participants received endoscopic examinations with 

two sets of biopsies (containing one specimen from the 
lesser curvature side of the antrum and another specimen 
from the greater curvature side of the gastric body). 
Histological examination was performed using one set of 
biopsy specimens that were fixed with formalin, embedded 
in paraffin and stained with hematoxylin and eosin. Culture 
of Hp was carried out on the second set of specimens, 
which was rubbed on the surface of a Campy-BAP agar 
plate [Brucella agar (Difco) + IsoVitalex (Gibco) + 10% 
whole sheep blood], and then incubated at 35 °C under 
microaerobic conditions (5% 02, 10% C02, and 85% N2) 
for 4-5 days. The culture of Hp was considered as positive 
if one or more colonies of gram-negative, oxidase (+), 
catalase (+), and urease (+) spiral or curved rods were 
presented. Besides these, three sets of biopsies (each one 
containing two antral specimens) were also obtained at a 
nearby area. One was tested by the CLOtest (Delta West 
Bentley, WA Australia), and the results of the CLOtest 
were interpreted as positive if the color of the gel changed 
from yellow to pink or red within 24 hours at room 
temperature. The reaction time was recorded in minutes. 
The other two sets were examined by Pronto Dry test 
(Medical Instruments Corp., Solothurn, Switzerland) and 
Pyloriset Urease test (Orion Corp. Orion Diagnostica, 
Espoo, Finland), respectively. The results of these tests 
were interpreted by the same procedure as the CLO-test. 
The media contained in the CLOtest, the Pronto Dry test 
and the Pyloriset Urease test was semi-solid phase (agar 
gel), solid phase (dry plate) and liquid phase (bottle), 
respectively. For "C-urea breath test (UBT), participants 
were asked to drink 100 mg of 99% isc-labeled urea in 
water during the fasting status (20). Breath samples were 
collected before and 15 min after administration of 13C-
urea. The 13C02 in the breathing samples 

 was analyzed using a continuous-flow isotope ratio mass 
spectrometer (CF-IRMS) (Europe Scientific Ltd, Crewe, 
U.K.). The cut-off value of 13C-UBT was 4.2 per mL at 
the 15 minutes after taking "C-urea, 

Confirmation of Hp Infection 
Hp infection was confirmed when the culture was 

positive or two of the other three tests (biopsy RUT, 
histology and 13C-UBT) were positive. If all four tests 
were negative, or if only one test of biopsy, RUT, histology 
or 13C-UBT was positive, this was interpreted as being 
negative and was excluded from this study. 

The Rapidity of RUTs in Relation to the Number of 
Hp 

Fresh Hp agar cultures of Hp strains (grown for 72 
hours) were washed out with saline solution, centrifuged at 
10000 rpm for 5 minutes and suspended in the new portion 
of saline solution. The Hp colony in this solution was 
estimated by means of McFarland nephelometer standards, 
and its final cell concentration was adjusted with saline to 
109,108,107, 106, and 105 CFU per ml. 0.0l ml of each Hp 
solution was then transferred onto three different RUTs. 
The reaction time at room temperature was recorded in 
minutes. 

Statistical Analysis 
DX2 & Fisher's exact tests were used for the statistical 

analysis 

RESULTS 
Data presented in Table 1 show the results of three 

different RUTs that include sensitivity, specificity, positive 
predictive value (PPV), negative predictive value (NPV), 
mean reaction time and price. It shows that three RUTs 
(CLOtest us. Pronto Dry test vs. Pyloriset Urease test) have 
similar sensitivities (97.3% us. 100% us. 100%), 
specificities (98.4% us. 96.8% us. 98.2%) and accuracy 
(98.4% vs. 96.8% us. 98.2%). However, the CLOtest has a 
longer mean reaction time than the other two tests (22.3 us. 
5.6 us. 10.1 minutes) (P<0.05), and seems to be more 
expensive than the other two. 

Figure 1 shows that more than 90% of Hp infected 
patients show positive results within 10 minutes for both 
the Pronto Dry test and the Pyloriset Urease test, but the 
CLOtest requires more than 30 minutes to get the same 
percentage. However, up to 50 minutes, all three tests have 
shown the same degrees of positive rate. Results can be 
known rapidly and accurately (even within 10 minutes) for 
most patients who received RUT using the Pronto Dry test 
and the Pyloriset Urease test, 

TABLE 1 The Validity of Three Commercially Available Rapid Urease Tests 

Method 
 

Case 
No. 

Sensitivity 
(%)

Specificity 
(%)

PPV 
(%)

NPV 
(%) 

Mean PRT 
(minute) 

Price 

CLOtest 100 97.3 98.4 97.3 98.4 22.3** $4.41
Pronto Dry  test 100 100 96.8 95 100 5.6* $3.53
Pyloriset Urease test 90 100 98.2 97.0 100 10.1* $2.94

PPV: positive predictive value; NPV: negative predictive value; PRT: positive reaction time. *: <P<0.05. 
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rather than CLOtest. Most patients received the Pronto Dry 
test or the Pyloriset Urease test during gastroendoscopic 
examination can obtain their Hp infection results before 
leaving the office. 

Figure 2 shows that we compared the reaction time of 
different RUTs with various densities of Hp in vitro. The 
lowest density, which the tests determine as positive, is 106 
CFU per ml, and the reaction time is about 240 minutes. 
Three RUTs have similar reaction times in various 
densities of Hp when the density is more than 106 CFU per 
ml. 

DISCUSSION 
There is still no well-accepted "golden standard" for 

diagnosis of Hp infection. The non-invasive tests seem to 
be more acceptable by patients than the invasive tests; 
consequently, recent studies almost always focus on non-
invasive tests (21). However, there is no statistical 
difference between these two groups (22,23). Besides this, 
biopsy-based methods are essential for the initial diagnosis 
of Hp for patients undergoing endoscopic examination. 
RUTs are the method of choice for detecting Hp in patients 
undergoing endoscopy, because they are easily performed, 
inexpensive and reliable (15,24,25). RUTs also do not 
require other complex facilities that are needed for culture, 
histology, 13C-UBT and other non-invasive tests. 
Furthermore, other tests are time consuming, but RUTs can 
quickly diagnose Hp infections, enabling the physician to 
initiate therapy for patients. Also, RUTs could save 
medical expenses from repeat visits to the clinic and reduce 
paper work. Because of this, rapid urease tests are more 
practical and suitable for most gastroenterologists, whether 
they work in a hospital or a clinic. 

The CLOtest was the main standard for rapid urease 
tests in the past. It has been reported to have a sensitivity of 
89.6%, a specificity of 100%, a positive predictive value of 
100%, and a negative predictive value of 84.1% (16). Our 
data has shown similar results: sensitivity (97.3%), 
specificity (98.4%), PPV (97.3%) and NPV (98.4%). All 
three RUTs have similar degrees of accuracy in our study, 
so the media used in RUTs may not affect the accuracy of 
tests. However reaction time needed for the CLOtest is 
longer than the other two tests. This may be due to the fact 
that reagents in the CLOtest are contained in an agar gel, 
and therefore a relatively longer time is needed both for 
diffusion of urease and a clearly positive result. In a 
previous study, the rapidity of which the CLOtests turns 
positive was reported to be 75% in 20 minutes, 85% by 1 
hour, 92% by 3 hours and 98% by 24 hours (18). In our 
study, the rapidity of which the CLOtests turns positive 
was 75% in 20 minutes, 90% by 1 hour, 95% by 3 hours 
and 99% by 24 hours. The rapidity of which the Pronto Dry 
and the Pyloriset Urease tests turn positive was 92% and 
88%, respectively in 20 minutes, 98% and 97%, respec-
tively by 1 hour and 100% by 24 hours. This shows that 
results can be known rapidly and accurately (even within 
as little as 10 minutes) for most patients who receive RUTs 
using the Pronto Dry and Pyloriset Urease tests, rather than 
the CLOtest. 

In ire vitro studies, we found that the lower the 

 
    3      9    15      21    27     33             45 mins   
CLO: CLOtest; PRONTO: Pronto Dry test; 

            SET: Pyloriset Urease test. 
FIGURE 1 Comparison of the Hp-positive percentage rates at different 
reaction times in Hp infected patients among three commercially available 
rapid urease tests. 
FIGURE 2 The rapidity of RUTs in relation to Hp density in in vitro tests. 

density of Hp, the longer the reaction time needed. Again, 
in in vitro studies, all three RUTs revealed negative results 

when the density of Hp is less than 105 CFU per ml. We 
did not find significant differences, of reaction times for 
the different RUTs in different densities of Hp. So we 
assume that both the density of Hp and the diffusing time 
of urease from specimen to medium might influence the 
positive reaction time of RUTs. Accordingly, we may get 
more rapid and accurate results if we use a media suitable 
for the diffusion of urease. 

 

Of these three RUTs, the Pronto Dry test also has the 
advantage in that it need not be refrigerated which is the 
case with the other two tests. One disadvantage of the 
PyloriSet urease test is that the result is more difficult to be 
interpreted when the color change is only slight. 

The possibility of gastric mucosa atrophy and intestinal 
metaplasia becomes greater in older patients, which 
reduces the sensitivity of the biopsy-based methods (26), 
so a greater number of patients may need to be evaluated to 
determine whether the media may influence the result of 
these tests or not. A lower accuracy of RUT in bleeding 
peptic ulcer was 
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reported in previous studies (27-29), but the sensitivities of 
UBT, culture, histology and serology were not affected by 
blood in the antrum (30,31). Thus, further studies may be 
needed decide if the improvement of accuracy in bleeding 
peptic ulcer occurs when using different media. 

CONCLUSIONS 
Although the non-invasive tests of Hp is gradually well 

accepted by patients, RUTs is still the first choice for initial 
diagnosis of Hp infection. The solid medium, which is used 
in the Pronto Dry test is simpler to prepare, results are 
available more rapidly and it is cheaper. If the reaction 
time of RUTs was shorter, they may 

be more cost-effective and can save medical expenses 
incurred by repeated clinical visits, and also reduce the 
amount of paper work necessary. Next step of this study 
should focus on improvement of accuracy in bleeding 
peptic ulcer and aging people by simply changing the test 
media. 
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    /FRA <>
    /PTB <>
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    /NLD <>
    /ESP <>
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    /ITA <>
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>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


