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Abstract                                                                                                                                                  

Background: Helicobacter pylori (H. pylori) infection is acquired in early childhood. 

Multiple invasive and noninvasive methods for detection of this infection are available. Invasive 

techniques used for diagnosis of H. pylori infection require endoscopic examination which is 

expensive and causes complications. Among the non-invasive methods are rapid ICT, rapid 

urease, and rapid fecal tests.  

Objective: To evaluate and compare the efficacy of noninvasive tests used for the diagnosis of 

Helicobacter pylori infection among peptic ulcer patients.                                                                                        

Materials and methods: 50 peptic ulcer patients (study group) and 20 subjects (control 

group) with other gastrointestinal symptoms were enrolled in this study. The peptic ulcer patients (32 

males, 18 females) had undergone upper gastrointestinal endoscopy due to recurrent abdominal 

pain. The age range of patients in the two groups was 15 to 61 years (mean 38 years). Control 

group included 14 males and 6 females. Study and control subjects were investigated for H. 

pylori infection by the rapid urease test, rapid serum ICT, and rapid fecal tests. Sensitivity, 

specificity, and positive and negative predictive values were determined with reference to the 

results of rapid urease test as a gold standard test.                                                                                       

Results: Out of the 50 peptic ulcer patients, 33 were found infected by H. pylori using serum 

rapid ICT test.  The ICT sensitivity was 70.8 %, specificity was 30.4 %, positive predictive value 

was 51.5 %, and negative predictive value was 50 %. In 27 peptic ulcer patients, H. pylori 

antigen was detected in stool by the rapid fecal test. The sensitivity, specificity, and positive and 

negative predictive values of H. pylori antigen rapid fecal test were found to be 98%, 100%, 

100%, and 96.5%, respectively.  
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The rapid urease test showed sensitivity of 88.9%, specificity of 100%, positive predictive value 

of 100%, and negative predictive value of 88.5% on testing 27 positive rapid fecal tests. 

Conclusion: The serum ICT method is inexpensive and easy to perform. Its sensitivity is 

acceptable, but it has a decrease in specificity. Rapid fecal test is reliable, highly sensitive and 

specific. Rapid urease test is expensive, invasive, reliable, and considered a gold standard test for 

H. pylori infection. 
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Introduction                                                                                                                                                 

Helicobacter pylori (H. pylori) are helical-shaped gram-negative bacteria that live in the mucous 

layer of the stomach and duodenum, causing peptic ulcer disease and chronic gastritis. The 

association of Helicobacter pylori with peptic ulcer disease and gastric cancer was first proposed 

by Warren and Marshall in 1983. In February 1994, the American National Institute of Health 

Consensus Development Conference concluded that H. pylori infection is the major cause of 

peptic ulcer disease, and all patients with confirmed peptic ulcer disease associated with H. 

pylori infection should receive treatment with antimicrobial agents1.                                                                

The International Agency for Research on Cancer Working Group of the World Health 

Organization categorized H. pylori as a group I, or definite, human carcinogen.  Researchers 

studied the prevalence of H. pylori in subjects with gastro- duodenal inflammation. H. pylori was 

found in 80% of patients with gastritis, 56% of patients with duodenal ulcer, 60% of patient with 

duodenitis and 16% of normal control subjects. Approximately 2/3 of world population is 

infected with H. pylori. Any age can get infection and H. pylori is more prevalent among the 

elderly and more frequent in males than females2.                                                                                          

Helicobacter pylori infection is acquired in early childhood. Multiple invasive and noninvasive 

methods for detection of this infection are available. Invasive techniques used for diagnosis of            

H. pylori infection require endoscopic examination which is expensive and causes complications. 

Among the non-invasive methods are rapid ICT, rapid urease, and rapid fecal tests. Early 

detection of infection with H. pylori prevents serious complications that begin with peptic ulcer 

and end with gastric cancer. The rapid diagnostic tests for detection of H. pylori infection, has a 

significant advantage, and are known for their simplicity and rapid availability3.                                                

The aim of this study is to validate the application of these tests and to compare the efficacy of 

noninvasive tests used for the diagnosis of Helicobacter pylori infection among peptic ulcer 

patients attending Wad Madani Teaching Hospital.   
 

Materials and methods           

This study was a case finding, descriptive, comparative, cross-sectional, and case series study. It 

was a qualitative approach study aiming to screen peptic ulcer patients. 
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The study group was peptic ulcer patients and the control group was patients with other 

gastrointestinal symptoms at different ages and gender. The study area was Wad Madani Teaching 

Hospital (Khartoum, Sudan); and it was a hospital study setting. Duration of the study was four 

months; and the sampling technique was a non- probability purposive, convenience sampling. 

The study group sample size was 50 patients and the control group sample size was 20 patients. 

The inclusion criteria were male and female patients above 15 years with peptic ulcer symptoms for at 

least six month duration; together with patients with other gastrointestinal symptoms as a control. Exclusion 

criteria were patients without peptic ulcer or other gastrointestinal symptoms, patients with active 

bleeding of less than 7days duration, patients having recent antibiotic treatment for one month or less, and 

patients receiving recent proton pump inhibiters (PPI) for less than two weeks.                                                          

A direct interviewing structural questionnaire was designed to collect and maintain all 

information of patients under the study. Demographical data (name, gender and age) were 

collected from all patients investigated. Each patient was questioned about major symptoms 

suggesting peptic ulcer. Data analysis was made by the software of the Statistical Package for 

Social Sciences (SPSS) program (version 14). For categorical variables, proportions were 

compared by the chi-square test as appropriate. The means and medians of the continuous 

variables were compared by Student’s t test program depending on the sample distribution. 

Frequencies, percentages, tables and graphs were used for presentation of the data. Confidentiality 

of information collected from patients was maintained. Valid consent of the patients was obtained. 

Results of samples collected were donated to all patients included in the study and some sample 

results were dispatched to physicians for treatment prescription. Approval to run the study was 

granted from the Sudan Medical Specialization Board. Also permission to collect the specimens 

was obtained from the Medical Director of Wad Madani Teaching Hospital.                                     

Blood and stool samples were collected from all patients studied. Samples were labeled and 

transported to the laboratory for investigation. In the laboratory blood samples were kept at room 

temperature till the serum was separated, then centrifuged and frozen at -20°C till time of analysis. 

Immuno-chromatographic test (ICT), using H. pylori IgG antibodies, was used to investigate all 

serum samples collected. First the serum sample and the test device were allowed to equilibrate 

to room temperature for 15-30 minutes. Later, the test device was removed from its foil pouch, 

placed on a clean, leveled surface, and 10 µl serum was transferred to the wells of the test device. 

Then 75 µl of test running buffer were added in to the sample pad. Positive result was indicated 

by two red lines after 10 minute reaction.                                                                                                                           

H. pylori fecal antigen rapid ICT was used to detect monoclonal antibodies in all stool samples 

collected. The fecal specimen and test components were brought to room temperature. Then the 

test pouch was open at the notch and the test strip was removed and placed on a clean, flat 

surface. The sample collection tube was vigorously shaken to ensure an effective liquid 

suspension. Then the tube was held upright, the tip was twisted off, and two drops were 

dispensed of the solution into the sample pad (s) of the strip. The timer was set up. Results can 

be read in 15 minutes after adding the specimen. Positive results can be visible in as short as one 

minute. Results were not read after 15 minutes. To avoid confusion, the test device was 

discarded after interpreting the result.                                                                                                                    
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Rapid urease test was performed to detect the urease enzyme of H. pylori in gastric mucosal 

biopsies. After removing the CLOtest© rapid urease test slide from refrigeration, the label was 

lifted far enough to expose the yellow gel. For faster test results, the gel was allowed to reach 

room temperature before inserting the biopsy (usually between 7-10 minutes). With a clean 

applicator device (e.g.. toothpick etc.) the entire biopsy sample was pushed from the forceps 

beneath the surface of the gel to expose as much of the specimen to the gel as possible. The 

biopsy specimen was completely immersed in the gel. The pressure-sensitive label was re-sealed 

on the slide and the patient name, date, and time the biopsy sample were recorded. Then the slide 

was stored at room temperature until the final reading. A positive reaction was recorded as soon 

as the gel changes to magenta color. Once a positive reaction has occurred no further reading is 

necessary. 75% of positive tests change color within 20 minutes.                                                                          

The sensitivity, specificity, and positive and negative predictive values were calculated against 

the H. pylori status for the results obtained.  

Results 

Fifty peptic ulcer patients (study group) and 20 patients (control group) with other gastrointestinal 

symptoms were enrolled in this study. The age range of patients in the two groups was 15 to 61years 

(mean 38 years). 32/50 of the study group patients were males and 18/50 were females. 

However, 14/20 of the control group were males and 6/20 were females.                                                                                           

Distribution of patients examined in this study was residing in areas of Aljazeera (50%) and 

Almanagil (24%). Some were residing in Alfao, Algadarif, and Sennar areas. The large number 

of patients coming from Aljazeera and Almanagil areas may be explained by the high prevalence 

of portal hypertension due to endemic schostomiasis in these areas that requires performance of 

repeated upper endoscopies.                                                                                                                                                      

31 (62%) of the study group patients were complaining of epigastric pain. 20 patients (40%) 

were clinically diagnosed as gastritis; whereas another 20 patients (40%) had no specific 

diagnosis. From the control group 10 patients (50%) were found harboring H. pylori infection 

when tested by the serum rapid ICT test, one patient (5%) was found harboring H. pylori 

infection when tested by the rapid urease test, and none was found harboring H. pylori infection 

when tested by the rapid fecal test (Table I).                                                                                                                                                

Five male patients (10%) in the age range 31-45 years were found to have the highest frequency 

rate of positive reactivity by the rapid urease test. On the other hand, 5 female patients (10%) in 

the age range 46-60 years had the highest frequency rate of positive reactivity by this metod.  

Regarding the serum rapid ICT test, the positive reactivity was highest 7/50 (14%) among males 

and 6/50 (12%) among females in the age range 31-45 years. From the 50 serum specimens of 

peptic ulcer patients, 33 were found infected by H. pylori by the Accurate© (USA) Rapid Card 

ICT test.  The ICT sensitivity was 70.8 %, specificity was 30.4 %, positive predictive value was 

51.5 %, and negative predictive value was 50 %.             
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Table I     Frequency rate of H. pylori infection among control patients 

 
Age range 

(years) 

 

Serum rapid ICT 
 

Rapid urease test 
 

Rapid fecal test 

 
 

 

Positive 

 

 

Negative 

 

 

Positive 

 

 

Negative 

 

 

Positive 

 

 

Negative 

  

15 – 30 3 1 0 4 0 4 

31 – 45 4 3 1 6 0 7 

46 – 60 2 4 0 6 0 6 

60 and above 1 2 0 3 0 3 

Total 10 10 1 19 0 20 

                          

Also among 27 of the 50 patients examined, H. pylori antigen could be detected in stool. The 

sensitivity, specificity, and positive and negative predictive values of H. pylori antigen rapid 

fecal test were found to be 98%, 100%, 100%, and 96.5%, respectively.                                             

Retesting the 35 positive ICT patients by the CLOtest© rapid urease test, showed 19 (54.3%) 

true-positives, and 16 (45.7%) true-negatives.                                                                                                                        

At the same time, retesting the 35 positive ICT patients by the H. pylori antigen rapid fecal test, 

showed 17 (48.6%) true-positives, and 18 (51.4%) true-negatives.                                                          

Retesting the 27 positive H. pylori antigen rapid fecal test by the CLOtest© rapid urease test, 

showed a sensitivity of 88.9%, a specificity of 100%, a positive predictive value of 100%, and     

a negative predictive value of 88.5%.                                                                                                                         

Five male patients (10%) in the age range 31-45 years were found to have the highest frequency 

rate of positive reactivity by the rapid fecal test. On the other hand, 6 female patients (12%) in 

the age range 46-60 years were found to have the highest frequency rate of positive reactivity by 

rapid fecal test.  

Discussion 

Serum antibodies to H. pylori may develop in patients harboring the organism in their gastric 

mucosa. These antibodies can be detected by several methods, including ELISA and ICT .These 

antibody detection methods require special equipment and skilled personnel. However, they are 

reliable, rapid, and an easy to use for detection H. pylori antibodies4.                                                                                        

In the present study, the accuracy of the serum rapid ICT test was compared with the rapid fecal 

test and the rapid urease test. The ICT method was found to have a sensitivity of 70.8 % and a 

specificity of 30.4 %. This finding was similar to that obtained by other investigators who 

evaluated the rapid ICT test in the diagnosis of H. pylori5.                                                                                                                                                               

However this result was not in agreement with the findings of some workers, who reported a 

sensitivity and specificity of 90% and 8o% respectively6.  
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Also the findings of this study were different from those obtained by other authors, who reported 

an ICT sensitivity of 74% & a specificity of 63%. The factors that affect the specificity of the ICT 

method employed in this study may be due to the frequent prescription of antibiotics for treatment 

of common infections such as upper respiratory tract infections, urinary tract infections, etc. 

Abuse of the drugs commonly used in H. pylori eradication (metronidazole, clarithromycin, etc) 

may create a major factor. Also serum IgG antibody against H. pylori may prevail for a long 

period, or even indefinitely. Such factors may lead to “false-positive” ICT tests and thus result in 

its lower specificity. Furthermore prescription of drugs such as bismuth compounds and proton 

pump inhibitors would alter gastric mucosal inflammation, bacterial distribution, and urease 

activity. This may make the histological detection of H. pylori more difficult and thereby 

increasing the chances for false-negative H. pylori infection status. The sensitivity of the ICT 

method used in this study is acceptable; however, it has a cross-reactivity with organisms other 

than H. pylori. This could partly explain the observed decrease in specificity6.                                         

Helicobacter pylori infection was linked to gastritis, duodenal ulcer, gastric cancer, and gastric 

lymphomas. It is generally agreed that H. pylori infections are acquired during childhood or 

adolescence in developing as well as developed countries. Since H. pylori infection is associated 

with many clinical conditions in childhood, it requires to be diagnosed during this period. 

Serological and urea breath tests, used for diagnosis of H. pylori infectin, have some 

disadvantages. While serological tests lack reliability, urea breath test is expensive and is not 

available in all developing countries although it is as reliable as invasive, endoscopic methods5. 

Many studies suggest a fecal-oral route of infection for H. pylori infection, and H. pylori was 

detected in stool of patients. Detection of H. pylori infection depends on the endoscopic biopsy of 

the gastric tissue which is an invasive method performed for rapid urease test, histology, and 

culture.                                                                                                                                                                     

These methods are known as gold standard. However, noninvasive, practical, and sensitive 

diagnostic tests for the detection of H. pylori infection are more desirable. Serological methods 

for detection of H. pylori are not reliable and fail in diagnosis and in monitoring the success of 

anti- H. pylori therapy4.                                                                                                                                                         

The accuracy of noninvasive urea breath test in diagnosing H. pylori infection was compared by 

some workers with to histology and culture methods. Urea breath test is noninvasive, and has a 

good sensitivity and specificity. However, it requires a mass spectrometer device that is very 

expensive. Rapid fecal test is noninvasive, not time-consuming, and it is cheaper than the urea 

breath test. The technique of stool testing may be performed easily in any laboratory. Faeces can 

be obtained readily from patients.  Small samples of stool are sufficient; and homogenization of 

the stool is not required. The rapid fecal test has been found to have a good diagnostic value for 

detection of H. pylori infection and for monitoring the response to treatment in patients6.                                              

In the present study, results of rapid fecal test were compared with other methods employed in 

diagnosis H. pylori infection. Positive H. pylori status and positive rapid fecal test results were 

consistent in 27 patients, while negative H. pylori status and negative rapid fecal test results were 

consistent in all patients. Therefore, the sensitivity, specificity, and positive and negative 

predictive values of rapid fecal test were 98%, 100%, 100%, and 96.5% respectively.  
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Other workers had reported similar high sensitivities (86.9-100%), and specificities (92-100%) of 

rapid fecal test. Also positive and negative predictive values were found similarly high in these 

studies8. The rapid fecal test may also be used for monitoring treatment success and successful 

eradication of H. pylori. infection. However, some authors reported that the rapid fecal test had a 

poor sensitivity after treatment. In the present context the prevalence of H. pylori infection was 

found to be higher in the age range 31-45 years (Table III). This result was similar to that 

obtained by some investigators6. Many factors affect the performance of tests used to screen a 

population for H. pylori infection. These include the prevalence rate of the disease, the accuracy 

of the “gold standard” test used to establish presence or absence of the disease, and the 

operational characteristics inherent to the methodology used to screen the population5.                                                                                            

Conclusions: The serum ICT method used in this study is inexpensive and easy to perform. Its 

sensitivity is acceptable, but it has a decrease in specificity because it has cross-reactivity with 

organisms other than H. pylori. Rapid fecal test is a noninvasive test, reliable, and suitable to use 

in developing countries like Sudan. It has a high sensitivity and specificity. It is also useful in 

selection of the cases requiring endoscopic examination, in monitoring the response to treatment, 

and in epidemiological studies. Rapid urease test is an expensive, invasive test; and it is not 

available in all developing countries. It is as reliable as endoscopic methods, and may be 

considered a gold standard test for H. pylori infection. 
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