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Background: H. pylori is a urease positive organism, and this activity in a gastric biopsy could be considered as a proof of the 
presence of H. pylori. For the reasons of high price and difficult accessibility to the commercial CLO-test in Iran, we designed an 
affordable equivalent test with high specificity, accuracy and availability. Methods: Biopsy samples from 80 symptomatic patients with 
gastrointestinal problems were included in this study. The results of our in-house made rapid urease kit were compared with  the 
commercial CLO-test up to 3 hours and 24 hours after inoculation of the biopsy samples. Culture results and gram staining were  
proposed as gold standard. Results: Helicobacter pylori was isolated from 36 patients (45.0%) after cultivation of biopsy samples. 
After 3 hours, 33 (91.6%) cases of positive samples for H. pylori, showed urease positive reaction using both, in-house made and 

CLO-test kits. However, 2 (5.5%) cases showed urease reaction at 24 hours using both the kits. The specificity of 100% was 

determined for both, in-house made and commercial CLO-test kits after 3 hours. The sensitivity for both the kits was estimated at 

97.1% after 3hours. However, after 24 hours, sensitivity and specificity of 97.1% and 88.64% was estimated for the in-house and 97.2 
% and 95.4% for the commercial CLO-test kits, respectively. Conclusion: Specificity and sensitivity of 100% and 97.1 % for up to 3 

hours follow  biopsy sampling, could be considered  as an advantage for our in-house  rapid urease kit. Moreover, the rapid urease agar 
media designed in our lab is cost-effective with adequate sensitivity and specificity levels for the detection of H. pylori, compared with 
the commercial CLO-test. 
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 INTRODUCTION 
 

 H. pylori is a spiral, motile gram negative bacillus that is 

 able to live in human gastric mucosa and cause clinical 

 manifestations including peptic ulcer and gastric 

 cancer. [1-4]
 

 

 There are some invasive and non-invasive techniques 

 for H. pylori infection diagnosis such as urea breath test 

 (UBT), H. pylori IgG antibodies, H. pylori stool antigen 

 (HpSA) and molecular methods.[5-8] Most of them require 

 an endoscopy and biopsy, e.g histological examination 

 to ensure the presence of bacteria with curved and 

 spiral forms, culturing on solid specific media and 

 rapid urease test. An endoscopy with biopsy has been      

 recommended as the only reliable method for the     

 diagnosis of H. pylori infection.[9-11] The gastric biopsies    

 provided by endoscopy are used for the isolation     

of H. pylori by culture, histological investigation of     
bacteria and rapid urease tests.[12-16] Among these tests,      
positive culture can be used as the gold standard for     
the diagnosis of H. pylori with 100% specificity.[14,15] But,      
this method is time consuming and not easily available,     

and requires skilled persons to perform it with highest      
sensitivity. Consequently, a rapid and simple test that      
is able to accurately identify H. pylori infection, could     

expedite therapeutic decisions. H. pylori is a urease     

positive organism, and therefore, the presence of this      

activity in a gastric biopsy could be considered as a proof     

of the presence of H. pylori.[17] Therefore, such a test is     

rapid, economical and easy to be used by laboratory      

staff. The most common commercial rapid urease test      

is CLO- test, whose manipulation does not need high      

experience of laboratory staff as needed in histological      

examinations and culture.[18]  CLO-test has been found     

to be highly accurate when read in 3 hours by 100%     
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 specificity and high sensitivity (different percentage was 
 reported 70% to 90%).[19]

 
 

 An important value of commercial CLO-test as H. pylori 
 infection diagnostic tool for the patients referred to the 
 endoscopy ward is evident, but due to the high price and 
 difficult accessibility in Iran, we designed an affordable 
 equivalent test in our center with high specificity, accuracy 
 and longer expiry date. 
 
 Our in-house results were compared with commercial 
 CLO-test up to 3 hours and 24 hours after the inoculation 
 

of biopsy samples of the patients. Culture results and gram 
 
 

staining were proposed as gold standard. 

 

 
MATERIALS AND METHODS 

 

 Patient groups 
 80 symptomatic patients with gastrointestinal problems, 
 aged (>18) years during the period of March-November 
 2009, referred to the endoscopy ward of Motahhary Clinic 
 in Shiraz- Iran, were enrolled in this study. Exclusion criteria 
 for patients' recruitment were previous attempts to eradicate 
 H. pylori and use of antibiotics or proton pump inhibitors 
 within the last 2 weeks prior to endoscopy, and previous 
 gastric surgery. The study was approved by the ethical 
 committee in our center, and the written consents were 
 obtained from all the participating patients. The sample size 
 was determined according to statistical analysis software 
 for providing sensitivity and specificity above 90%. 
 
 H. pylori detection 
 4 gastric biopsy samples were taken from each patient by 
 a sterile needle for: commercial CLO-test (ASAN pharm. 
 Co., Seoul, Korea), rapid urease agar media designed in 
 our lab, culture and gram staining. Having placed gastric 
 mucosa biopsies from each patient in a commercial labeled 
 CLO-test cartridge and in our in-house made rapid urease 
 agar, we read positive or negative reaction on the basis of 
 changing in color from yellow to red, at room temperature 
 after 3 and 24 hours. 
 
 Biopsy samples were cultured on Colombia agar base 
 medium (Merck, Germany), supplemented with 10% 
 

lysed horse blood, 7% fetal calf serum, 0.25% yeast extract 
 
 

and antibiotics of amphotericin B (5 µg/l), trimetoprime 
 (5 µg/l) and vancomycin (10 µg/l). The plates were kept 

 

Biopsy samples  obtained from  each patient were gently           

 homogenized and crushed between two sterile slides. After           

 fixation, the presence of  curved and spiral shape bacteria           

was evaluated by modified  Gram staining  (carbolfuchsin           

 was used instead of safranin).                                

 

Quality Control of  our in-house made rapid urease test           

based on sensitivity and expiry date For quality control of           

our rapid  urease test medium, H. pylori ATCC 26695 was           

used to estimate  the minimal amount of cfu/ml to obtain the          

 positive reaction. Moreover, to find the best expiry date, we          

used the media after 15-20 months with the same protocol          
for inoculating and culturing the biopsy samples.                        

 
 

Statistical Analysis                                        
Statistical analysis was performed using SPSS software for          
Windows, version 11.5 (SPSS). Student T-test, Chi-square          
and logistic regression were also done for the evaluation          
of variables correlation. P value  < 0.05 was considered as          
significant.                                                 

 
RESULTS                       

 
Over a period of 8 month study, a total of 80 patients           
consisting of 39 males (48.8%) and 41 females (51.2%), aged          
>18 years with upper abdominal dyspeptic complaints,          
gastroesophagal reflux or abdominal pain referred to the          
endoscopy ward of Motahhary clinic in Shiraz, Iran, were          
studied.                                        

 
Helicobacter pylori was isolated from 36 patients (45.0%)          
after the cultivation of biopsy samples on specific media.          
42 samples (52.5%) were negative and 2 samples were          
contaminated, which were considered as negative.                        

 
The result of rapid urease tests were read after 3 hours and          
24  hours for both, in-house and CLO-test kits. After  3 hours,          
33 (91.6%) cases of positive samples for H.  pylori showed          
urease  positive reaction using both, in-house  and CLO-test          
 kits. However, 2 (5.5%) cases showed urease reaction at 24          
 hours using both the kits.                     

 

Among the negative biopsy samples for H. pylori, none          

of them had urease reaction and only 5 (11.3%) samples          

showed positive reaction after 24 hours using in-house          
made kit. Of the 44 negative biopsies, 43 (97.7%) samples          
had negative CLO-test result and 1 (2.3%) sample revealed          

 in a microaerophilic atmosphere (7% O2, 7.1% CO2, 7.1% positive reaction within 3 hours. Only 2 (4.5%) samples 

 H2 and 79.8% N2) provided by Anoxomate (Mark ΙΙ, Mart were positive and 42 (95.5%) remained negative for urease 

 Microbiology BV, Netherlands) at 37ºC for 48-72 hours. reaction at 24 hours. A good correlation was found between 

 Translucid, small size colonies were examined by oxidase, CLO-test results and negative cultures. Cross tabulation 

 catalase, rapid urease tests and modified Gram staining in results of the CLO-test for positive cultures were almost 

 our lab. the same as the results of ours [Table 1]. 
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Statistical analysis of the above mentioned results with studies, among the tissue based methods, rapid urease tests 
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 confidence interval 95% revealed 100% specificity for both, 
 in-house and commercial CLO-test kits, when the results 
 were read after 3 hours. The sensitivity for both the kits was 
 estimated at 97.1%. However, after 24 hours, the sensitivity 
 and specificity for in-house kit were estimated as 97.1% 
 and 88.6%, while for commercial CLO-test kit as 97.2% and 
 95.5%, respectively. No statistical significant differences 
 were seen among these results. 
 
 Positive predictive values (PPV) and negative predictive 
 values (NPV) after 3 hours were 100% and 97.6%, 
 respectively, for both the kits. After 24 hrs, PPV was 
 87.5% and 94.6% for in- house made and CLO-test kits, 
 respectively, while NPV was 97.5% and 97.7 % for in-house 
 made and CLO-test, respectively [Table 2]. 
 
 Minimal concentration of H. pylori to show positive urease 
 reaction in our in-house kit was determined to be 10000- 
 12000 cfu/ml, while it has been estimated to be 10000 cfu/ 
 ml for the commercial CLO-test kit. Moreover, when we 
 used our kit after 15-20 months with the same protocol for 
 inoculating and culturing the biopsy samples, the same 
 results were obtained up to 20 months. 
 
 DISCUSSION 
 
 

H. pylori infection is diagnosed by non-invasive and invasive 
 techniques that need an endoscopy followed by biopsy. 
 On the basis of some guidelines, an endoscopy followed 
 by biopsy is the only method which could be used reliably 
 for the diagnosis of the infections caused by H. pylori.[20- 
 22]  This indicates that, in spite of the current commercial 
 

non-invasive techniques with adequate sensitivity and 
 

specificity for reporting the existence or absence of H. 
 
 

pylori, an endoscopy along with histopathology conserve 
 as the only method to confirm the presence of H. pylori 
 and lesions associated with infections. According to most 

have been reported to be more sensitive than the histology,       

used to detect H. pylori. However, histology is necessary      

for the observation of  pathologic  manifestations  associated      

with infections including gastritis, intestinal  metaplasia and      

other pathogenic conditions.[23] Rapid urease test is based      

on the detection of urease activity of H. pylori. After urea       

hydrolyzing,  ammonium  ions are released and raise the      
PH of media and change the color of indicator (phenol red)      
from yellow to magenta.[24]                                          

 

To an endoscopist, rapid urease gel test has more advantages     

than the other diagnostic tests. It is easy to be handled and     

can facilitate H. pylori recognition before the patient leaves     

the clinic.[25,26]                                                                                                                                        
 

The main purpose of the present study was to invent an in-      

house made rapid urease test kit with high sensitivity and     

specificity, for the detection of urease enzyme produced by      
Helicobacter pylori in biopsy samples. To do so,  we evaluated     

the sensitivity and specificity of our  kit in comparison      

with commercial CLO-test after 3 hours and 24 hours. In      

this regard, positive H. pylori cultures along with positive     

modified Gram stain slides were selected as gold standard.      
 

Although culture method has 100% specificity, different     
levels of sensitivity have been reported for that.[23,27,28]                        

 
One of the most important reasons for these variations     
 could be the experience of the laboratory technicians and     
 the protocols used for this technique.[16,29-32]  To solve these      

problems, we established a high confident cultivating      

method for biopsy samples, published in our previous     

study.[33] In this method, H. pylori pure colonies grew 24-48      

hours after the cultivation of biopsy samples.                            
 

Rapid urease tests showed that, our in-house kit sensitivity      
results in 3 hours and 24 hours after inoculation were      

 
 

Table 1: The rapid urease tests results after incubation of the gastric biopsy samples up to 3 and 24 hours  
 

Result of culture 
 or Gram staining 
 or both 

Number (%) of results of urease tests after incubation up to  
3 hours 24 hours  

In-House made Commercial CLO-test In-House made Commercial CLO-test  
 

 Positive Negative  Positive Negative  Positive Negative  Positive Negative  
 H. pylori positive 33 (91.6) 3 (8.3)  33 (91.6) 3 (8.3)  2 (5.5) 34 (94.5)  2 (5.5) 34 (94.5)  
 H. pylori negative 0 (0) 44 (100)  1 (2.3) 43 (97.7)  5 (11.3) 39 (88.7)  2 (4.5) 42 (95.5)  
              
 Table 2: Statistical analysis of the results for the in-house made rapid urease test and CLO-test kit  
 RUTa (time of reaction) Statistical analysis (%)  

 

 Sensitivity CIb Specificity CI PPVc NPVd  
CLO-Test (3 hours) 97.06 85.08-99.48 100 91.62-100 100 97.6  
In-house made test (3 hours) 97.06 85.08-99.48 100 91.03-100 100 97.6  
CLO-Test (24 hours) 97.22 85.83-99.51 95.4 84.87-98.74 94.6 97.7  
 In-house made test (24 hours) 97.06 85.08-99.48 88.64 77.41-95.37 87.5 97.5  

 a Rapid Urease Test; b Confidence Interval (95%); c Positive Predictive Value; d Negative Predictive Value  
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 concordant with those of the commercial CLO-test, 
 97.1%, 97.2%, respectively. The specificity of our method 
 was estimated to be 100% and 88.6% at 3 hours and 24 
 hours, respectively. No significant difference was found 
 with commercial CLO-test that revealed 100% and 95.5% 
 specificity at 3 hours and 24 hours, respectively. The data 
 showed that, after 24 hours, the specificity dropped for both 
 tests. No false positive results were seen for both tests by 3 
 hours. The false positive results of our kit and CLO-test kit 
 at 24 hours (5 and 2, respectively), might have been caused 
 by the instability of the reagent over time, by chemical 
 reactions from autolysis of the tissue or by contamination of 
 the sample with organisms that have urease activities lower 
 than H. pylori.[34]  Same as CLO-test, there are important 
 warnings for positive rapid urease agar reports, such as 
 using sterile needle for inoculation of tissues to the agar. 
 It is also notable that, if blood or alkaline bile is present in 
 the biopsy samples, slight red tinge appears in agar, but 
 doesn't diffuse in media. Only when red area is deepening 
 in color and expanding and spread in the size, then the test 
 will be considered as positive.[35] By using H. pylori ATCC 
 26695, minimal concentration of organism needed to show 
 a positive urease reaction in our kit was 10000-12000 cfu/ 
 ml. It has been determined to be 10000 cfu/ml for CLO-test, 
 that is compatible with our results.[36] It shows that urease 
 positivity for both the kits depends on higher grades of 
 bacterial density, which results in abundance of urease 
 enzyme, as reported by others.[18,37,38]

 

 
 In conclusion, specificity and sensitivity of 100% and 97.1%, 
 for up to 3 hours after biopsy sampling and long expiry date 
 up to 20 months, could be taken as an advantage for our 
 in-house made rapid urease kit. Consequently, clinicians 
 could rely on its results to get more information to institute 
 quick therapeutic modalities before the patients leave the 
 endoscopy room. Moreover, the rapid urease agar media 
 designed in our center has economic benefits and adequate 
 sensitivity and specificity for the detection of H. pylori, and 
 it can compete with similar existing commercial CLO-test. 
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