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Abstract                                                                                                                                                  

Background: Helicobacter pylori (H. pylori) is a gram negative rod causing chronic gastritis, 

gastric ulcers, lymphoma, and adenocarcinoma. Multiple invasive and noninvasive methods for 

detection of this infection are available. Among the non-invasive methods are the enzyme-linked 

immunosorbent assay (ELISA) and the immunochromatographic technique (ICT) methods.  

Objective: To compare the ICT and ELISA techniques in detection of Helicobacter pylori 

among Sudanese duodenal ulcer patients.                                                                                                    

Materials and methods: 51 dyspeptic patients undergoing diagnostic endoscopy were 

tested for H. pylori infection by rapid urease test and gastric biopsy. Sera from these patients as 

well as 50 non-infected patients were tested for anti-H pylori antibodies by ELISA and ICT 

techniques.                                                                                                                                                                    

Results: From the 101 sera investigated there were 63 patients (62.3%) positive and 38 patients 

(37.6%) negative by ICT. Whereas 23 patients (22.7%) were found reactive to H. pylori and 77 

(77. 23%) were non-reactors by ELISA. The ICT sensitivity was 90.2%, and specificity was 

66%. The ELISA sensitivity was 43.1%, and specificity was 98%.                                                            

Conclusion: The ICT method is inexpensive and easy to perform as compared with ELISA 

and other techniques employed in the detection of H. pylori. Antibody testing is for detection of 

H. pylori would continue to improve and play an ever increasing role in the primary clinician’s    

diagnostic evaluation.  
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Introduction                                                                                                                                                 

Helicobacter pylori is a helical-shaped gram-negative bacterium that lives in the mucous layer of  
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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 19831. In February 1994, the National Institutes 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 agents2                                                                                           

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

Organization categorized H. pylori as a group I, or definite, human carcinogen3. Some 

researchers had studied the prevalence rate of H. pylori in Sudanese patients with gastro-

duodenal inflammation. H. pylori was found in 80% of patient with gastritis, 56% of patients 

with duodenal ulcer, 60% of patient with duodenitis and 16% of normal control subjects. It was 

neither detected in patients with gastric ulcer, nor in patients with esophagitis. Approximately 

2/3 of world population is infected with H. pylori. Any age can get infection and women are 

affected just as often as men. H. pylori is more prevalent among the elderly and more frequent in 

males than females4.                                                                                                                                        

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 over the standard enzyme-linked immunoassay (ELISA). They are 

known for their simplicity and rapid availability.  

 

Materials and methods           

This is a descriptive comparative study. Study population was investigated to compare H. pylori 

positive specimens and H. pylori negative specimens. Non-treated dyspeptic patients undergoing 

diagnostic endoscopy were tested for H. pylori infection by the rapid urease test. Serum from 50 

H. pylori infected and 51 non-infected patients were tested for anti- H. pylori IgM antibodies by 

a commercial ELISA IgM (DRG instrument GmbH Germany), and ICT (Accurate-USA) H. 

pylori Rapid Test. ICT and ELISA were evaluated separately for sensitivity, specificity, positive 

predictive value (PPV), negative predictive value (NPV), and accuracy of ELISA and ICT with 

and without current infection marker.                                                                                                                   

Consecutive adult dyspeptic patients attending the Gastrointestinal Department (Al Neelain 

Diagnostic Center, Khartoum) for diagnostic endoscopy during the period from March 2010 to 

May 2010 were selected. Informed consent was obtained from each patient before sample 

collection and approval of the Ethical Review Committee of Medical Laboratory (Khartoum) 

was taken prior to initiation of the project. Gastric biopsy specimens were collected by 

endoscopy using an Olympus EVIS 160 video endoscope (Olympus Optical Company, Japan) 

after an overnight fasting. One gastric biopsy from the stomach antrum was collected from each 

patient.                                                                                                                                                                        

The rapid urease test (RUT) used in this study is also known as the CLO test (Campylobacter-

like organism test). It is a rapid test for diagnosis of H. pylori. The basis of the test depends on 

the ability of H. pylori to secrete the urease enzyme, which catalyzes the conversion of urea to 

ammonia and bicarbonate. The test is performed at the time of gastroscopy. A biopsy of mucosa  
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was taken from the antrum of the stomach, and placed into a medium containing urea and an 

indicator such as phenol red. The urease produced by H. pylori hydrolyzes urea to ammonia, 

which raises the pH of the medium, and changes the color of the specimen from yellow 

(negative) to red (positive). Patient's positive by both RUT and endoscopy were considered as 

infected; otherwise were considered as non-infected.                                                                                      

After endoscopy 3 mL of venous blood were collected from each patient. Serum was separated 

after 1 h and kept at -70°C until serological tests were performed. The ICT (Accurate-USA) H. 

pylori rapid test is a qualitative, membrane based immunoassay with one antigen system for the 

detection of H. pylori antibodies in serum. The membrane is pre-coated with recombinant         

H. pylori antigen. During testing, serum the specimen reacts with H. pylori antigen coated 

colloidal gold particles in the test strips. The mixture then migrates upward on the membrane 

chromatographically by capillary action and reacts with recombinant H. pylori antigen on the 

membrane in the test line region. If the specimen contains antibodies to H. pylori, a colored line 

will appear in the test line region indicating a positive result. If the specimen does not contains 

antibodies to H. pylori, a colored line will not appear in the test line region indicating a negative 

result. To serve as a procedural control, a colored line will always appear in a control line region 

indicating validity of the test and the proper volume of specimen has been added and membrane 

wicking has occurred.                                                                                                                                          

Test method: Test device specimen and serum were allowed to equilibrate to room temperature 

(15-30) prior testing. Then testing device was removed from foil pouch, placed on a clean and 

level surface. 10 µl of serum were transferred to the well of the test device, and then 75 µl of test 

running buffer were added into the sample pad. Positive result was indicated by two red lines 

after 10 minute incubation.                                                                                                                                          

The principle of the serum test with ELISA depends on the coating of the purified H. pylori 

antigen on the surface of micro-wells. Diluted patient’s serum was added to the well, and the    

H. pylori IGM specific antibody, if present, binds to the antigens. All unbound material was 

washed away. When the enzyme conjugate was added, it will bind to the antibody-antigen 

complex. Excess enzyme conjugate was washed off and a solution of TMB reagent was added. 

The enzyme conjugate catalytic reaction was stopped at specific time. The intensity of the color 

generated was proportional to the amount of IgM-specific antibody in the sample. The results 

were read by a micro-well reader and compared in a parallel manner with calibrator and controls. 

ELISA procedure: This started by securing the desired number of coated wells in the holder. 

Then 1:40 dilution of test samples, negative control, positive control, and calibrator was prepared 

by adding 5 µl of the sample to 200µl of sample diluents, and mixed well. 100 µl of diluted sera, 

calibrator, and controls were dispensed into the appropriate wells. For preparing the reagent 

blank, 100 µl of sample diluents were dispensed in 1A well for 10 seconds. Incubation was 

carried out at room temperature for 30 minutes. At the end of the incubation period, the liquid 

was removed from all wells. Then the micro titer wells were rinsed and flicked 4 times with 

diluted wash buffer and then, one time with distilled water. After that 100 µl of enzyme 

conjugate were dispensed to each well. Mixing was done gently for 10 second, and incubation 

was made at room temperature for 30 minutes. Then the enzyme conjugate was removed from all  
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wells, the micro-titer wells were rinsed and flicked 4 times with diluted wash buffer, and then 

one time with distilled water. 100 µl of TMB reagent were added to each well, Mixing was done 

gently for 10 second, and incubation was made at room temperature for 20 min. Then 100 µl of 

stop solution were added to each well including the two blank wells. Mixing was performed 

gently for 30 second. It is important to make sure that all the blue color changes to completely to 

yellow color. Finally, the optical density was read at 450nm within15minutes with a microtiter 

plate reader.                                                                                                                                                              

Data was analyzed by SPSS program and presented in form of graphs. 

Results   

Serum collected from 101 adult dyspeptic patients. 51 were infected and 50 were not infected by 

H. pylori.  Screening for H. pylori infection was done by the rapid urease test (gold standard 

test). These 101 sera were retested for H. pylori antibodies by ELISA and ICT. The ICT 

sensitivity was      90.2%, and its false negative rate was 9.8%. Also the ICT specificity was 

66%, and its false positive rate was 34%.                                                                                                                                                   

On the other hand, the ELISA sensitivity was 43.1%, and its false negative rate was 56.9%. The 

ELISA specificity was 98%, and its false positive rate was 2%. The sera were collected from 51 

men (50.5%) and 50 women (49.5%). 54 (53.4%) of them were residents of Khartoum, 25 

(24.7%) were residents of Omdurman, and 22 (21.7%) were residents of Khartoum North 

(Sudan). Retesting the 51 urease positive patients by ICT showed 46 (90.2%) true-positives, and 

5 (9.8%) false-negatives. At the same time, retesting the 50 urease negative patients by ICT 

showed 33 (66 %) true negatives, and 17 (34 %) false positives (Fig. 1). 
 

  

 

 

 

 

 

 

                                                             Rapid urease test 

Fig. (1)    Distribution of ICT result among                                                                                                                                                  

urease positive and negative H. pylori patients 
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Retesting the 51 urease positive patients by ELISA technique showed 22 patients (43 %) true-

positives, and 29 % false-negatives. At the same time, retesting the 50 urease negative patients 

by ELISA, 49 (98%) patients were true negatives (Fig. 2). 

 

 

 

 

 

 

 

 

 

 

 

Rapid urease test 

Fig. (2) Distribution of ELISA result                                                                                                                          

among urease positive and negative H. pylori patients 

In the 101sera investigated there were 63 patients (62.3%) positive by ICT and 38 patients 

(37.6%) negative. Whereas 23 patients (22.7%) were found reactive to H. pylori by ELISA and 

77 (77.23%) were non-reactors. Most of the population studied (28.7 %) were in the age range 

4o to 50 years, and the least (6.9 %) were aged more than 60 years. As regard the incidence of 

occupation, most H. pylori infection (20.7 %) was found among housewives, followed by 

government employees (18.8 %), and least common (3.9 %) among medical practitioners.  

Discussion    

Humans harboring H. pylori in their gastric mucosa develop serum antibodies to the organism. 

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

antibody detection methods require special equipment and skilled personnel. They fulfill                                      

a reliable, rapid, and an easy technique to detection H. pylori antibodies. In the present study, the 

accuracy of the immunochromatographic IgG method (ICT) was compared with the ELISA IgM 

method. The ICT was found to have a high sensitivity and a moderate specificity.  
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This finding was similar to that obtained by Cognein and his colleagues5 who evaluated the rapid 

immunochromatographic test in the diagnosis of H. pylori. However our result was not in 

agreement with the findings of other workers6, who showed the sensitivity and specificity of ICT 

to be 90% and 80% respectively, and the sensitivity and specificity of ELISA to be 96.7 % and 

42.8 % respectively.                                                                                                                                   

Also the findings of this study were different from those obtained by some authors7, who reported 

ICT sensitivity (74%) and specificity (63%).                                                                                                                 

The prevalence of H. pylori infection was found to increase with age and was not highly 

attributed to the type of occupation. This result was similar to that obtained by other researchers8.                                                                                                                           

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 population.                                                                                                               

There are several possible explanations for the reduction in specificity of the techniques applied in 

this study. Antibiotics are frequently prescribed for the common infections, e.g. upper respiratory 

infections, urinary tract infections, etc. Abuse of the antibiotics commonly used in H. pylori 

eradication, e.g. metronidazole, clarithromycin, etc.                                                                                

Also serum antibody tests of H. pylori remain positive for a significant period, or perhaps 

indefinitely. Prescription of antibiotics is used to eradicate H. pylori in patients with negative 

urease tests, negative serum antibody tests, and without visualization of H. pylori in histological 

sections.                                                                                                                                                              

Such a situation would result in “false-positive” antibody test results and could contribute to a 

lower specificity of the ICT. 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 ICT method used in this study is highly 

sensitive; however it has a cross-reactivity with organisms other than H. pylori. This could partly 

explain the observed decrease in specificity. ICT technique is recommended for use as a quick 

and easy method to screen for H. pylori infection.                                                                                                                                  

In this study, ELISA IgM technique was recommended for use as a specific and a reliable method 

for diagnosis of H. pylori recent infection. Prescription of antibiotics prior to a confirmed 

diagnosis of H. pylori infection should be avoided. To establish strategies for prevention and 

control of H. pylori infection, it is advisable to avoid consumption of uncooked meat and 

contaminated food and water.                                                                                                                             

Conclusion: The ICT method used in this study is commercially available and inexpensive and 

easy to perform as compared with ELISA and other techniques employed in the detection of     H. 

pylori. Antibody testing is for detection of H. pylori would continue to improve and play an ever 

increasing role in the primary clinician’s diagnostic evaluation. ELISA IgM antibody testing is 

highly important in detection of H. pylori recent infection, and ICT IgG testing remains the best 

tool for H. pylori screening.  
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