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High prevalence of gastritis, ulcer and gastric cancer associated with H.pylori in the world 
cause the urgent need in cheap, express, easy-to-use and precise diagnostics tools. New test-
systems AMA RAPID UREASE TEST (AMA RUT) and HELIC Ammonia Breath Test (HELIC ABT) for 
H.pylori detection fulfilled these requirements. They are described in the present handbook. It 
can be used as a guide for endoscopists, gastroenterologists, pediatricians, general practitio-
ners, students of medical institutes.

The handbook was designed by specialists of the Department of Pediatrics at Further Training and 
Vocational Retraining Faculty, Saint-Petersburg State Pediatric Medicine Academy (SPbSPMA), and 
AMA Co. Ltd., Saint-Petersburg, Russia.
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                                                      Introduction  

H.pylori is recognized as the major cause of gastritis and peptic ulcer and has been classified 
as a class I carcinogen. Long-term carriage can lead to gastric adenocarcinoma and mucosa-associated 
lymphoid tissue (MALT) gastric lymphoma. Individuals are infected with H.pylori worldwide, but the 
prevalence is very high in under-developed regions. Various tests have been designed to diagnose 
the infection. H.pylori can be detected by non-invasive and invasive methods, the latter requiring 
endoscopy. Non-invasive testing for H.pylori can be done by measuring exhaled 13C-labelled CO2 
(known as the urea breath test – UBT), by serology and analysing body materials such as faeces, 
saliva and urine. However, positive results obtained by serology do not necessarily indicate current 
infection by H.pylori. The UBT requires an expensive instrument such as a mass spectrometer, which 
is not always available in routine clinical laboratories. Faecal testing is particularly appropriate for 
children as faeces can be obtained from them without their active collaboration, as compared to 
samples collected by endoscopy or for UBT. Although PCR can be used to follow up eradication therapy, 
the persistence of H.pylori DNA yields false positive results and restricts its use for early monitoring of 
treatment efficacy. Moreover PCR requires specialized laboratory facilities for its execution and is not 
generally available as a routine diagnostic tool. 

Therefore, a simple, inexpensive and reliable test for primary noninvasive diagnosis and 
eradication treatment monitor is still very much required.

The description of the method

H.pylori has a unique way of adapting to the harsh environment of the stomach. The stomach 
is protected from its own gastric juice by a thick layer of mucus that covers the stomach lining. H.pylori 
takes advantage of this protection by living in the mucus lining. Once H.pylori is safely ensconced in 
the mucus, it is able to resist the stomach acid. To do so, H.pylori possesses an enzyme called urease. 
Urease hydrolyzes urea which is supplied in the stomach by saliva and gastric juices into bicarbonate 
and ammonia, which are strong bases. Thus, H.pylori creates a cloud of acid neutralizing chemicals 
around itself and gets protected from the acid in the stomach. The reaction of urea hydrolysis is 
important for H.pylori diagnosis.

(NH2)2CO + H2O            2NH3 ↑+ ↑ CO2

AMA RAPID UREASE TEST (AMA RUT) and HELIC Ammonia Breath Test (HELIC ABT) are based 
on urease activity of the bacteria. Both AMA RUT and HELIC ABT have passed clinical trials and are 
recommended for broad implementation in clinical practice, registered in the Russian Federation. The 
products meet requirements of the In-vitro Diagnostics Directive 98/79/EC and are officially registered 
in European Community (CE mark). Tests are completely safe to use and have no contraindications.

←→
  urease

←→NH3 +               H+NH4
+
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Helicobacter pylori AMA Rapid Urease Test

The test refers to invasive method for H.pylori detection. Determination of urease 
activity of biopsy specimen with AMA RUT is performed straight after endoscopic studies 
(fibrogastroduodenoscopy). 

Description of the method

AMA RUT is a biochemical method that determines a high urease activity of H.pylori bacteria 
in the stomach biopsies. Due to an effective indicator system and a special fibrous material high 
sensitivity and specificity were achieved, thereby the time required for the test was reduced.

 Determination of urease activity in biopsy is one of the cheapest, simple and rapid methods. It 
is based on the color change of the indicator in the medium alkalization with ammonia, formed by 
hydrolysis of urea. Urease activity of H.pylori is so high that manifests itself not only in pure culture, 
but also in biopsies of gastric mucosa. During endoscopy, small tissue samples (biopsies) from the 
stomach lining can be removed. A biopsy specimen is placed on a special slide containing urea. If the 
urea is broken down by H.pylori in the biopsy, there is a change in color around the biopsy on the slide. 
If the color is blue, the test is positive i.e. there is the H.pylori infection in the stomach. Indicator 
effect is manifested directly in the biochemical reactions of decomposition of urea by the urease. 
After the reaction the intensity of staining decreases and might eventually disappear completely, 
therefore the assessment should be carried out not late than three minutes after the biopsy has been 
placed on the slide. Since the paper has capillary sorption properties, it absorbs the liquid from the 
biopsy specimen, thus the latter is not colored and its structure is not affected in any way. The biopsy 
specimen may be used for further histological or bacteriological examination.

AMA RUT is designed in the form of one, three, ten or twenty-one test-slides in the pack. 
Test-slides do not contain substances that increase the sorption and thus can be stored at room 
temperature. Testing time is 3 minutes only.

Mode of application

Material for study is biopsies from different parts of the stomach (antrum, body) and biopsies 
from the duodenal bulb.

Procedure

Remove the protective coating from the •	 test-slide.

During endoscopy take biopsies specimen from the stomach lining.•	

Put a biopsy specimen on a slide.•	

Wait •	 for 3 minutes.

Determine the color change •	 around the biopsy on the slide.

Test result 

If the color of the spot remains yellow, the test is negative (Fig1.)

If the color of the spot is blue, the test is positive (Fig2.). 

The higher the urease activity of H.pylori is, the quicker does the spot appear and 
the bigger it is.
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The result must not be taken into consideration if the biopsy specimen is replaced 
from the indicator disc later than three minutes after it has been put on it 

 

                  Figer 1. AMA RUT HP-         Figure 2. AMA RUT HP+ 

Specific recommendations

It is impossible to conduct a study in the presence of gastrointestinal bleeding, because the 1. 
sensitivity of the test is significantly reduced.

It is not desirable to conduct a study if the person takes antibiotics, because the sensitivity 2. 
of the test is significantly reduced. 

As with any diagnostic procedure the AMA Rapid Urease Test results must be interpreted in 3. 
the light of the patient’s clinical presentation and any other information available to the physician. 

Storage and stability

Store the AMA Rapid Urease Test at the temperature from +15°C to +30°C in the dark place in 
the manufacturer pack. Keep away from the ammonia vapor, direct sunlight and moisture. The storage 
place must be protected from mechanical action (friction, pressure, strokes). After the plastic cover 
was torn off, the test must be used within 2 weeks.

Clinical trials

Reliability and safety of AMA RUT are confirmed by clinical testings. One of comparative 
researches of rapid urease tests was conducted on the basis of Vitebsk State Medical University, 
Belarus.

Objectives: To determine the efficiency of AMA RUT for diagnostics of H.pylori in gastric 
mucous at patients with dyspepsia syndrome. 

Materials and methods. Diagnosis of H.pylori infection in the stomach was performed in 110 
patients with the presence of pain or discomfort in the epigastric region. The average patient age was 
44.8 + 12.3 years (minimum – 20, maximum - 65 years), male to female ratio 72/38. Sampling was 
conducted with randomized method of random numbers (uniform distribution) out of 5218 patients 
who underwent standard inpatient or outpatient examination. Blind, diagnostic cross-section 
research (n=107) with application of Latin square (table 2х2) for comparison of AMA RUT (AMA, 
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Russia) and “Jatrox-H.p.-test” (Rohm Pharma, Germany) was carried out. Examination of H.pylori 
infection in gastric mucous by Giemsa was used as comparison method. The estimation of efficiency 
was carried out at the same patients. 

Results: comparative estimation of rapid urease tests (AMA RUT and “Jatrox-H.p.-test” 
respectively) efficiency was: 

sensitivity - 0,97; 0,98; •	

specificity  - 0,98; 0,98; •	

prevalence - 0,54; 0,54; •	

test accuracy - 0,97; 0,98; •	

negative predictive value - 0,96; 0,98; •	

positive predictive value - 0,98; 0,98; •	

positive likelihood ratio - 48,5; 49,0; •	

negative likelihood ratio - 0,04; 0,02.  •	

Conclusion: AMA RUT has high clinical efficiency for diagnostics of H.pylori in gastric mucous. 
AMA RUT reduces time of diagnostics of H.pylori in 480 times as compared to “Jatrox-H.p.-test” and 
allows using biopsy of gastric mucous in further morphological research. 

HELIC Ammonia Breath Test (HELIC ABT)

HELIC ABT with indicator tube is designed for primary noninvasive diagnosis of H.pylori 
infection, as well as for monitoring the status of H.pylori during treatment and for effectiveness checks 
of therapy which already had been conducted. For the test, patient drinks a solution of unlabelled 
urea 12C. If H.pylori is present in the stomach, the urea is broken up into ammonia and carbon dioxide. 
The ammonia is absorbed through the lining of the stomach into blood. It then is excreted from the 
lungs in the breath. Exhaled air passes through the plastic indicator tube and changes the color of the 
indicator composition in the tube from yellow to blue. Testing time is about 15 minutes.

Equipment

plastic indicator tube with the indicator composition inside and both ends sealed;•	
suction pump;•	
hose to connect the indicator tube and the suction pump;•	
urea load – 0,5 g for 1 analysis;•	
60-80 ml pure still water; •	
plastic cup with a spoon;•	
stopwatch;•	
scale.•	
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Test procedure

Part I

Open the indicator tube by cutting the edges off. Connect the tube to the hose, Step 1. 
then connect the hose to the suction pump.

Ask the patient to take the tube into his/her mouth cavity so that it didn’t Step 2. 
contact with anything. Switch the pump on. Aspirate the breath air during the period 
indicated at  the label on the pump (6 or 7 minutes).

Attention:  The saliva must not get inside the tube! Patient should keep his/her mouth 
slightly open throughout the whole analysis. Patient must not blow into the tube. If saliva 
accumulates in the oral cavity, the patient can take the inducator tube out, swallow, then place 
the tube back.

Please note that if saliva gets inside the indicator tube, it immediately changes color 
very dark. If you notice such effect, abort the test and start over with another indicator tube.

By the end of the aspiration period the indicator tube might change it’s color to blue. 
Disconnect the tube and measure the column that has changed color using the scale (in millimeters) 
and write this figure down. This is the basal level value. This value might also be zero if the tube 
hasn`t changed it’s color. 

Part II

Ask the patient to take 0,5 g urea dissolved in 50 ml water. After he/she drinks Step 3. 
it, ask the patient to rinse mouth cavity with water. 

Turn the indicator tube the other side and connect it to the hose.Step 4. 

Wait for 2 minutes and start the second aspiration, as described in step 2. Step 5. 

Attention:  The saliva must not get inside the tube! Patient should keep his/her mouth 
slightly open throughout the whole analysis. Patient must not blow into the tube. If saliva 
accumulates in the oral cavity, the patient can take the indicator tube out, swallow, then place 
the tube back.

Please note that if saliva gets inside the indicator tube, it immediately changes color to 
very dark. If you notice such effect on this stage of the test, abort it, wait for at least 40 minutes 
and start over from step 3 using another indicator tube.

Compare the basal level value with the load level value. Count the delta by Step 6. 
distracting the basal level value from the load level value.

Results

See the cut-off value (2 or 3 mm) on the label of the immediate container Step 7. 
(plastic bag that contains the indicator tubes) and compare it to the delta value:

if the delta exceeds the cut-off value, the test is positive;−	
 the delta is less than the cut-off value, the test is negative.−	
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Fig. 2. An example of color change of indicator 
composition inside the tube. 

Basal (right) and load (left) levels in HP (+) patients.

Specific recommendations

• the test is to be performed on an empty stomach. If the test is to be carried out 
in the morning, the patient should fast overnight and not eat breakfast. If the patient has 
eaten a meal then it will be necessary to fast for 8 - 10 hours prior to the test.

• no antibiotics or antisecretory agents for at least 2 weeks before the test, 
no antiinflammation agents and no antiacides for at least 24 hours (better 2-3 days), no 
resolvents and analgesics for 5 days;

• no strong alcohol for 3 days before the test; 

• no legumes (such as peas, kidney beans, lentil, soy) for at least 24 hours before 
the test;

• no chewing gum for at least 3 hours before the test.

It is also recommended that a patient didn’t smoke for 2-3 hours before the test.

Patient should have his/her teeth brushed before the test. 

Storage and stability 

Store the HELIC ABT at the temperature from +15°C to +30°C in the dark place in the 
manufacturer pack. Keep away from the ammonia vapor, direct sunlight and moisture. The storage 
place must be protected from mechanical action (friction, pressure, strokes). 
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Test system HELIC ABT Device

Test system HELIC ABT Device is designed for primary noninvasive diagnosis of H.pylori 
infection, as well as to monitor the status of H.pylori during the treatment and test the effectiveness 
of therapy which had already been conducted. It is also a biochemical method for determining a high 
urease activity of H.pylori in the exhaled air. To fulfill the test, patient drinks a solution containing 
urea of normal isotopic composition. Highly sensitive sensor in the device detects changes in the 
concentration of ammonia in exhaled air and transmits information to the computer in the form of 
numerical values or a diagram. Testing time is 9 minutes.

Equipment

HELIC ABT Device1. 
hose to connect the device to the mouthpiece2. 
disposable plastic mouthpiece.3. 
Ures load – 0.5 g for 1 analysis4. 
60-80 ml pure still water5. 
Plastic cup with a spoon6. 

Computer can be used as alternative to automonous work of HELIC ABT Device.

Test procedure

Unpack the mouthpiece.•	
Connect  the mouthpiece to the HELIC ABT Device with the connecting hose.•	
Connect the HELIC ABT Device to the computer•	
Turn on the HELIC ABT Device. The device will be ready in 5 minutes and will •	

make a sound. 
Fill in the patient’s profile in HELIC-soft program at your computer (Name, •	

Surname, date of birth).
Ask the patient to drink 0,5 g urea of normal isotopic composition, dissolved •	

in 30 ml of distilled water.
Ask the patient to rinse his/her mouth cavity with water.•	
Ask the patient to take the mouthpiece into his/her mouth cavity. •	
Click the “Start” button in HELIC-soft program at your computer.•	
Ask the patient to breathe for 9 minutes with his/her mouth half-open, holding •	

the mouthpiece with the teeth. If necessary, patient can remove the mouthpiece from the 
mouth swallow the saliva and put the mouthpiece back to oral cavity.

After 9 minutes (at the end of the test) the HELIC ABT Device will make a •	
distinctive sound.

Take out the mouthpiece from patient’s oral cavity.•	
Disconnect  the mouthpiece from the connecting hose.•	
Disconnect  the connecting hose from the HELIC ABT Device.•	
Perform the disinfection of the connecting hose.•	

Test result

Testing time is 9 minutes and it is divided into two periods: basal and load. The basal period 
reflects the initial level of ammonia in the oral cavity of the patient (when ammonia is not yet present 
in the mouth cavity), it lasts for the first two minutes of the test. The next 7 minutes of the test is a 
load period, during which the concentration of ammonia after the hydrolysis of urea is registered.
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The HELIC ABT Device saves the following parameters:

1. AvgBas - average basal level.
2. AvgBas20 - average basal level over the last 20 seconds of the basal time.
3. AvgWork - average loading level.
4. MaxBas - maximum basal value.
5. VaxWork - maximum load value.

These indicators are presented on the HELIC ABT Device display and in the HELIC-soft 
program in the form of numerical values expressed in arbitrary units. Compare the values AvgBas 
and AvgBas20. Select a smaller value. Define the difference between the AvgWork and the smallest 
numerical value (Δ).

The test is 1. positive if the Δ ≥ 5 units (A high level of ammonia  in the patient’s 
breath suggests H.pylori infection). (see Fig. 3.)

Fig. 3. Graphical representation of respiratory test HELIC ABT Device in HP (+) patients.

The test is 2. negative if the Δ < 2 units (A low level of ammonia  in the patient’s 
breath suggests that the patient is not infected). (Fig. 4.)

Fig. 4. Graphical representation of respiratory test HELIC ABT Device in HP (-) patients.

The test is 3. doubtful if the Δ ≥ 2 and < 5.
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Specific recommendations

the test is to be performed on an empty stomach. If the test is to be carried •	
out in the morning, the patient should fast overnight and not eat breakfast. If the 
patient has eaten a meal then it will be necessary to fast for 8 - 10 hours prior to the test.

• no antibiotics or antisecretory agents for at least 2 weeks 

before the test, no antiinflammation agents and no antiacides for at least 24 
hours (better 2-3 days), no resolvents and analgesics for 5 days;

• no strong alcohol for 3 days before the test; 

• no legumes (such as peas, kidney beans, lentil, soy) for at least 24 hours before the test;

• no chewing gum for at least 3 hours before the test.

It is also recommended that a patient didn’t smoke for 2-3 hours before the test.Patient should 
have his/her teeth brushed before the test.

Storage and stability

Store the HELIC ABT at the temperature from +15°C to +30°C in the dark place in the 
manufacturer pack. Keep away from the ammonia vapor, direct sunlight and moisture. The storage 
place must be protected from mechanical action (friction, pressure, strokes). 
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Clinical trials

Reliability and safeness of AMA RUT, HELIC ABT, and HELIC ABT Device are confirmed by 
clinical testings which had been held in St.-Petersburg, Moscow and other Russian cities. The results 
of the comparative research that was held in 2008 on the base of Department of Pediatrics at Further 
Training and Vocational Retraining Faculty, Saint-Petersburg State Pediatric Medicine Academy 
(SPbSPMA) are described further. 

  Methods

We observed 153 children (from 10 to 17 years) with H.pylori-associated diseases: 139 
children (90.8%) with chronic gastroduodenitis, 5 children with gastric ulcer (3.3%) and 9 persons 
(5,9%) with duodenal ulcer. The study included children who had not been previously treated with 
eradication therapy. To diagnose H.pylori-infection we used a combination of methods: histological 
examination of biopsies (n=292), H.pylori AMA RAPID UREASE TEST (n=292), C13 UBT-test (n=94), 
HELIC Ammonia Breath Test (n=292), HELIC ABT Device (260), PCR in the biopsy (n=185), PCR in 
feces (n=176). If two or more tests showed positive results and the bacteria had been detected by 
histological examination of biopsy - the child was considered H.pylori-positive.  In cases when all 
methods of diagnosis showed negative results, the child was considered as H.pylori–negative, with 
obligatory negative answer of the histological  study.

Tab.1. The sensitivity and specificity of diagnostic methods for H.pylori.

 

Method n Sensitivity (%) Specificity(%) χ² р

Histological method 292 99,5 100 282,01 <0,001
Helicobacter Pylori AMA 
RAPID UREASE TEST

292 87,3 93,6 163,53 <0,001

HELIC Ammonia Breath 
Test

292 91,5 91,1 180,94 <0,001

HELIC ABT Device 260 93,0 89,7 158,07 <0,001
13С UBT-test 94 67,7 89,7 24,14 <0,001
PCR in feces 176 53,1 95,6 31,53 <0,001
PCR in the biopsy 185 77,7 89,1 24,14 <0,001

Results

 This study confirmed the absence of a universal method so called “gold standard”. Reliably 
high sensitivity and specificity demonstrated histological method (sensitivity - 99,5%, specificity - 
100%), AMA RUD (sensitivity - 87.3%, specificity - 93,6%), HELIC ABT (sensitivity - 91,5%, specificity 
- 91,1%) and HELIC ABT Device (sensitivity – 93,0%, specificity – 89,7%).(Table1.)



13

Conclusion

  The high sensitivity and specificity of the histological method and of the urease test allow 
them to be the basic methods of primary diagnosis in all patients with gastro-duodenal pathology. 
PCR in the biopsy is a valuable method for evaluation of such indicators as H.pylori toxigenic strains 
and its resistance to antibiotics. Therefore, PCR is useful in cases of the first course of therapy failure 
due to possibility to clarify the nature of individual antibiotic resistance. To assess the efficiency of 
eradication therapy 6-8 weeks after it has been accomplished the use of non-invasive methods is 
recommended, as re-endoscopy is an undesirable stress to the patient and has the potential danger 
of re-infection with H.pylori.

According to our data, the method of PCR in feces, which is recommended as a convenient 
way to monitor the effectiveness of therapy, demonstrated the mixed results: together with high 
specificity (95%) it has a rather low sensitivity (53%). In accordance with our results and the 
international recommendations for the diagnosis of H.pylori infection, despite the convenience of the 
method, it should not be recommended in practice, even for screening.

Breath tests are considered to be the best method for  H.pylori eradication control. However, 
contrary to expectations, we did not have high levels of sensitivity with the 13C UBT. The reason for 
this, in our opinion, could be in the need to transport breath samples over long distances due to the 
absence of mass spectrometer in the clinics.

Thus, diagnostic tests, developed by the AMA, have high sensitivity and specificity, can be 
used for primary diagnosis of H.pylori infection and for monitoring the effectiveness of eradication 
therapy. They have the following important advantages:

the time required for the test is reduced (down to 3 minutes with •	
AMA RUT, to 15 minutes with HELIC ABT and to 9 minutes with HELIC ABT 
Device).

the tests allow to get the result  immediately after the analyses.•	

In AMA RUT biopsy specimens of the stomach may be used for •	
further histological or bacteriological examination, because the test neither 
colors the sample nor changes its structure.

the tests have long shelf-life, can be stored at room temperature •	
due to individual packing.

The tests do not require expensive equipment, are easy to transport •	
and can be used for screening.
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