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ABSTRACT 

 

 
Background and Objectives: Infesting nearly 50% of the world's population, Helicobacter pylori are thought to cause pep- 

tic ulcers, as well as gastric adenocarcinoma. Several diagnostic methods are available to detect this bacterium; however, at 

least two must be used together for an accurate diagnosis. This study evaluated the use of rapid urease test for diagnosis of 

H. pylori infection in a pediatric population. 

Materials and Methods: Five gastric biopsies were taken from children during a 2-year period for the purpose of histolog- 

ical, molecular, bacteriological culture, and rapid urease testing. 

Results: Among 83 children, 38 were male, and 45 were female with an age ranging of 2 to 15 years. The infected group 

represented 31%. The rapid urease test had a sensitivity of 88.5%, a negative predictive value of 94%, a specificity of 84.2%, 

and a positive predictive value of 72%. 

Conclusion: A rapid urease test may be appropriate for ruling out H. pylori infection after a negative result. The positive 

results however, may be confirmed by a second invasive test. 
 

 
Keywords: Helicobacter pylori; Children; Invasive tests; Rapid urease test; Polymerase chain reaction; Histology; Biopsy 
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INTRODUCTION 

 
Helicobacter  pylori  (H.  pylori)  are  one  of  the 

most prevalent human pathogens, and it is also a key 

pathogenic bacterium in pediatric gastroenterology. 

It affects more than half of the world's population (1). 

This bacterium continues to be a major public health 

issue, and a major cause of chronic gastritis, peptic 
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ulcer disease, gastric adenocarcinoma. It is usually 

contracted during childhood, especially in devel- 

oping countries, and persists throughout life if not 

treated (1). A study published in Pediatrics found that 

prevalence rates of H. pylori infection ranged from 

1.8% to 65% among children (2). In developing coun- 

tries, the prevalence is usually higher (up to 90% in 

some area) (3). In morocco, developing country, there 

is, however, limited information on the prevalence of 

Helicobacter pylori infection in children based on a 

review of published studies. In adults, Hasna et al. 

(4) showed a high prevalence of H. pylori infection 

in asymptomatic and gastric diseases patients and 

Bouihat et al. (5) reports a value of 69.4% detected 

by biopsies culture. 

The identification of H. pylori in children has been 

widely discussed and differs from the diagnosis in 

adults (6). The clinical diagnosis of this infection in 

this age is difficult and the clinical manifestations 

have been often modest, and nonspecific (7). In clin- 

ical practice, the diagnostic tests are separated into 

two divisions: invasive tests and non-invasive tests. 

The non-invasive methods are based on the presence 

of bacterial enzymes, antigens, antibodies, or DNA 

sequences and include 13C or 14C urea breath test, 

stool antigen  test (SAT),  serology,  and  molecular 

methods (8). The invasive methods include endosco- 

py and gastric biopsy followed by histology or cul- 

ture, or molecular methods based on biopsy samples. 

Each invasive test has a distinct clinical advantage. 

The rapid urease test (RUT) provides an opportu- 

nity to begin treatment immediately after the test. 

Histological examinations provide an assessment of 

gastric mucosa. A culture is especially useful when it 

comes to testing antibiotic susceptibility in advance 

of selecting an appropriate antibiotic eradication 

therapy. PCR is an emerging method for detecting 

the bacterium without culture (9). 

Consequently, it is, therefore, an active debate as 

to what method should be used to diagnose H. pylo- 

ri infection. The identification of this infection has 

examined several criteria, including sensitivity and 

specificity (10), and no single method can fulfill all of 

the criteria for acceptable sensitivity and specificity 

(11). The invasive methods (histology, culture, PCR, 

and RUT), based on the esophagogastroduodenosco- 

py were recommended as a first choice for the initial 

diagnosis (12). The non-invasive tests (stool antigen 

test, urea breath test, and serology) are, however, 

mainly used in epidemiological studies or for erad- 

ication control (6, 11). 

Although, histology was the first method used for 

the detection of H. pylori providing additional and 

essential information on the status of the mucosa 

(13), the Rapid Urease Test (RUT) was currently pro- 

posed by several studies as an alternative method for 

diagnostic of H. pylori. It is also described to be very 

fast, inexpensive, reliable and simple technique (9, 

14) providing a quick results in less than 24 hours 

(15). Furthermore, relying on histology as the only 

invasive test to determine H. pylori infection in pe- 

diatric clinical practice may not be sufficient. The 

reliability of this method is mainly determined by 

the number and location of specimens collected as 

well as the skills of the operator (16). Therefore, the 

primary objective of this study was to evaluate the 

performance of the in house RUT to detect H. pylori 

in biopsies from children. 
 

 
 
MATERIALS AND METHODS 

 
Patients   and   gastric   biopsies   collection.   A 

cross-sectional study was carried out with a group 

of children from the Hassan II University Hospital in 

Fez, Morocco. During a two-year period, this study 

recruited randomly a children (under 16 years of age) 

who required diagnostic or therapeutic upper gastro- 

intestinal endoscopy and had not taken a drug within 

30 days of the testing (antibiotics or proton pump in- 

hibitors). An informed consent form and a structured 

questionnaire containing sociodemographic and clin- 

ical information were obtained from the patient's par- 

ents. The study was approved by the Research Ethics 

Committee. 

 
Histologic study. According to Zaitoun AM et al. 

(17), the biopsy specimens collected for histology 

(one antral and one corpus biopsy) were fixed in 10% 

formalin, embedded in paraffin, and cut at 6 µm. Sec- 

tions were stained with hematoxylin–eosin–saffron 

for light microscopy. All the sections were observed 

by the pathologist who noted the presence or absence 

of H. pylori. The result was confirmed by another pa- 

thologist. 

 
Culture, in house RUT and extraction of DNA. 

The culture was performed according to Mégraud 

F et al. (18) with modifications. Briefly, from the 

antrum, three gastric biopsies were taken and im- 
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mediately  placed  in  a  transport  medium  (Portag- 

erm, BioMérieux) and kept frozen at 4 to 8°C. The 

Department  of  Microbiology  processed  the  biop- 

sy specimens within 24 hours of receiving them. A 

manual homogenizer (potter grounder) was used to 

homogenize all tissues in 1 ml of broth. Subsequent- 

ly, this broth was vortexed vigorously and used im- 

mediately for culture, in house RUT and extraction 

of DNA. 

For the culture, 0.1 ml from the suspension of bi- 

opsies was plated on Columbia agar with 5% sheep 

blood (Biomerieux, Marcy etoile, France), Pylori agar 

(Biomerion), and in 1 mL of urea broth. After incu- 

bation of the plates at 37°C in an aerobic micro-atmo- 

sphere (5% O2, 10% CO2, and 85% N2) the colonies 

suspected to be H. pylori were identified by colony 

morphology (gray, small, and translucent colonies af- 

ter 3 to 4 days of incubation), positive biochemical 

reactions (cytochrome oxidase, catalase, and urease), 

and Gram staining (curved rod) (18). 

For the in house RUT, 0.1 ml from the suspension 

of biopsies was immersed in a tube containing 1ml of 

the urease test reagent. The test was read both within 

2 h and after overnight incubation at 37°C, and was 

considered positive when changing the colour from 

yellow/orange to pink/purple in less than 24 h of in- 

cubation (Fig. 1) (19). 

For the extraction of DNA, and following the man- 

ufacturer's instructions, the QIAamp DNA mini kit 

(Qiagen, Germany) was used to separate genomic 

DNA from the suspension of biopsies. This DNA was 

stored at -20°C for until use in molecular study. 

 

Molecular study. The gene of ureC was used in this 

study to detect the H. pylori bacteria. The oligonucle- 

otide primer pair is specific for a fragment of the ure- 

ase C (20). PCR reaction was carried out in a final vol- 

ume of 50 μL as described by Pandya et al. (21). The 

Table 1 summarizes the primer sequences, expected 

product size, and PCR conditions. The PCR prod- 

uct was run on a 1.5% agarose gel containing ethid- 

ium bromide and visualized under ultraviolet light 

(Fig. 2). 

H. Pylori status (Gold standard definition). To 

confirm a positive H. pylori status, the gold standard 

used in this study was based on a positive culture re- 

sult or a both positive result of histology and PCR. A 

subject who did not fit these diagnostic criteria was 

considered as H. pylori negative. 

 
Statistical analysis. For categorical data, the mean 

age and the proportions were calculated using a sim- 

ple descriptive analysis. The sensitivity, specificity, 

positive and negative predictive values were calculat- 

ed using a standard method and the χ2 test. 

 

 

 
 
Fig. 1. a positive (Pos) and negative (Neg) result of in house 

RUT 
 

 

 
 
Fig. 2. ureC gene bands on agarose gel 1.5% 

 
Table 1. PCR conditions and the primer sequence of target gene used in study (ureC, 294 bp) 

 
Primer sequence 

F-5′-AAGCTTTTAGGGGTGTTAGGGGTT-3′ 

R-3′-AAGCTTACTTTCTAACACTAACGC-5 

PCR conditions 

denaturation for 1 minute at 93°C; annealing for 1 minute at 55°C and 

extension for 1 minute at 72°C (35 cycles), size of the PCR product 

Reference 

(22) 
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RESULTS 

 
The patients’ demographic and clinical characteris- 

tics are shown in the Table 2. A total of 83 children, 
 

 
Table 2. demographic and clinical characteristics of patients 

38 males (45.8%), and 45 females (54.23%), from the 

Fez –Meknes region of Morocco were included in the 

study. The number of the patients living in urban area 

was 52 (62.7%). The age of the subjects was ranged 

 
 Number Percentage 
Age (years) < 4 20 24.1% 

 4 - 6 15 18.1% 

 7 - 9 13 15.7% 

 10 - 13 24 28.9% 

 >14 11 13.3% 
Father’s education No 33 39.8% 

 Yes 50 60.2% 
Mother’s education No 40 48.2% 

 Yes 43 51.8% 
Residence Urban 52 62.7% 

 Rural 31 37.3% 
Access to sanitary water in a residence No 14 16.9% 

 Yes 69 83.1% 
Socioeconomic level Low 51 61.4% 

 Medium 29 34.9% 

 High 3 3.6% 
Sharing the bad with parents No 8 9.6% 

 Yes 75 90.4% 
Anaemia No 76 91.6% 

 Yes 7 8.4% 
Delayed growth No 78 94.0% 

 Yes 5 6.0% 
Suspicion of celiac disease No 64 77.1% 

 Yes 19 22.9% 
Chronic diarrhoea No 76 91.6% 

 Yes 7 8.4% 
Abdominal pain No 76 91.6% 

 Yes 7 8.4% 
Dysphagia No 75 90.4% 

 Yes 8 9.6% 
Gastro-oesophageal reflux No 80 96.4% 

 Yes 3 3.6% 
Persistent vomiting No 68 81.9% 

 Yes 15 18.1% 
Upper gastrointestinal bleeding No 79 95.2% 

 Yes 4 4.8% 
Gastritis erythema No 68 81.9% 

 Yes 15 18.1% 
Nodular gastritis No 66 79.5% 

 Yes 17 20.5% 
ulcer gastritis No 81 97.6% 

 Yes 2 2.4% 
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from 2 to 15 years being a mean of 7.7 years. 

In this study, biopsies of all children were tested us- 

ing invasive methods. Based on the results of biopsies 

culture, histology, PCR, and in-house RUT (Table 3), 

the H. pylori was found in 15/83 (18%), 29/83 (35%), 

29/83 (35%), and 32/83 (39%) of children. The lowest 

rate of H. pylori infection was found by biopsy culture 

followed by that found in the histology and the PCR 

test. The highest rate was found by the in-house RUT. 

However, according to the results of gold standard de- 

scribed above, the frequency of H. Pylori infection in 

our group was 31% (26 children out of 83). 

Compared to the gold test results (Table 4), the in- 

house RUT has a high sensitivity (88.5%), a negative 

predictive value of 94%, a true negative value of 48, 

and a false negative value of 3. However, a good spec- 

ificity (84.2%) and a moderate positive predictive val- 

ue of 72%, 23 true positives and 9 false positives were 

detected in this test 
 

 
 

DISCUSSION 

 
In our context the use of histology as a single in- 

vasive test may be insufficient and the use of a rapid 

and economical another invasive test is needed for an 

appropriate diagnosis. However, choosing between 

invasive tests (culture, PCR, or RUT) can be difficult, 

since each one of them has its own advantage and 

disadvantage. The culture, which appears in several 

studies, should be an option, but due to the expense, 

the need for specialized transport, and the require- 

ment of high-tech techniques, its sensitivity could 

be compromised (23). PCR tests, which are capable 

of identifying infections in children with acceptable 

sensitivity, are not widely available for clinical use. It 

is also extremely expensive and generally used only 

at tertiary levels (13). The RUT, however, is an opti- 

mal methods, it is commonly used to detect H. pylori 

infection on gastric biopsy specimens because the re- 

sults can be interpreted easily and rapidly. Moreover, 

it is pertinent to note that many kits of RUT were 

available with highly sensitives and specific results, 

but the cost is, however, relatively expensive (24). It 

is therefore necessary to have a rapid and economical 

RUT available to make an accurate diagnosis. The 

purpose of the study was to propose and evaluate an 

in-house RUT for quick and economical diagnosis of 

H. pylori infection based on the gold standard. 

The  authors  agreed  that  confirmation of  infec- 

tion based on a single test increases the error rate. 

It should depend on results of the combinations of 

different tests, as often used in several clinical re- 

searches, such as association of urease and histology 

results (19) or of histology and Immunohistochemis- 

try (IHC) results (25). But this artifice can fail, lead- 

ing to an error when determining whether the patient 

is infected or not. Thus, deciding which method will 

be the gold standard and how many will be needed is 

very critical. 

In This study, and as mentioned by several authors 

(9, 11, 26-28), we used positive culture or both posi- 

tive PCR and Histology as a gold standard. Positive 

cultures reduce false positives since they are consid- 

 
Table 3. Results of detection of H. pylori by each test used in the study 

 

 In house RUT 

n=83 
HE 

n=83 
BC 

n=83 
PCR 

n=83 
Gold test 

n=83 
NEGATIVE 51 (61%) 54 (65%) 68 (82%) 54 (65%) 57 (69%) 
POSITIVE 32 (39%) 29 (35%) 15 (18%) 29 (35%) 26 (31%) 

 

HE (hematoxylin and eosin); BC (biopsies culture) 
 

 
 

Table 4. Results of the sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of in house 

RUT according to the ‘gold standard’ results 

 
gold test Sensitivity Specificity PPV NPV Sig 

 

 Negative Positive (%) (%) (%) (%)  
In house RUT     Negative 48 3 88.5 84.2 72 94 <0.0001 

Positive 9 23      
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ered the most reliable indicator of H. Pylori infection 

and only this method is 100% specific. Furthermore, 

when the culture was negative, a positive PCR and 

histology test may increase the true positive and de- 

crease false-negative cases. This association improve 

the specificity of our gold test. 

However, despite its high specificity, our gold test 

would invariably produce a number of false-negative 

results; since the sensitivity of culture depends on 

the expertise of the laboratory and the quality of the 

culture media. As well as the sensitivity of histology, 

which is affected by many factors such as the stain- 

ing technique, and the experience of the pathologist 

(8, 13). Moreover, our laboratory used a simple stain 

method (hematoxylin and eosin) for its histological 

examinations, which may increase the number of 

false negatives in the gold standard. Nevertheless, 

two different staining methods should be used: he- 

matoxylin and eosin for the assessment of inflam- 

matory cells, and Giemsa for the determination of 

pathogens (17). 

According to the results of gold test, the H. py- 

lori infection identified in 31% of our study group 

was higher comparing with that reported by authors 

in other context. In pediatric and adolescent Brazil- 

ian population   (29), in a group of   Saudi Arabian 

school students (30), in Iran (31), in Sudan (32) and 

in Jordan (33) the frequency of H. pylori infection 

was  respectively,  24.7%,  27.4%,  19.8%,  8%  and 

14.6%. In Moroccan adult group, H. pylori was de- 

tected in 87 (57.24%), and 69 (45.10%) cases by his- 

tology, and PCR, respectively (34), in 75.5% among 

324 patients (35) and in 69.9% of 429 patients (36). 

The value of this variable (prevalence of H. pylori 

infection) differed from country to country due to the 

level of urbanization, sanitation, access to clean wa- 

ter, socioeconomic status and a range of behavioural 

risk factors (12, 26). Out of risk factors mentioned 

by authors, the lower socio-economic status and the 

sharing the beds with parents or siblings were mostly 

identified in our study group and may be increase the 

frequency of H. pylori infection in our population. 

Consistent with previous studies the in house RUT 

found the high sensitivity in our population (88.5%). 

In Taiwan (37), and in Barcelona, Spain (38) the sen- 

sitivity of in house RUT was respectively 91%, and 

91%. There was also, in this study, the lowest number 

of false negative, only 3 cases, with a higher PVN 

of 94%. Several factors may be decrease a number 

of false negative in our population, such the exclu- 

sion of children who confirmed that they took drugs 

during the 30 days preceding the endoscopy; as well 

as the in-house RUT was done on the basis of three 

biopsies. According to research, increasing the num- 

ber of biopsies and the density of bacteria increased 

RUT sensitivity (28). In a study included 116 patients, 

the sensitivity increased from 61% using one biopsy 

to 74% using four antral biopsies (39). Researchers 

found similar results when comparing the sensitivity 

of RUT when using one piece of biopsy in compari- 

son to more than one piece of biopsy from the gastric 

antrum in children by Seo et al. (40). 

This study found that the in-house RUT, compared 

with the gold standard, had moderate specificity 

(84.2%). This value was slightly lower than that men- 

tioned by authors who generally provided a value of 

over 90% (28). However, our value was higher than 

that of other studies such 65% reported by Hasosah 

et al. in Saudi Arabian children using similar gold 

test (27). The in-house RUT shows a significant 

number of false-positive results of 11 cases (26.2%) 

with a low VPP (73.8%). According to Osaki et al. 

(41), this result could be explained by the presence of 

other urease-containing organisms such as Proteus 

mirabilis, Citrobacter freundii, Klebsiella pneumo- 

nia, Enterobacter cloacae and the Staphylococcus 

aureus. Furthermore, the reading delay can reduce 

the specificity of our test. It has been confirmed by 

several authors that RUT samples should not be used 

to determine treatment after 24 hours to avoid false 

positive detections (42). 

In summary, this study demonstrated that the in 

house  RUT  was  confidant for  detecting  negative 

cases.  However,  this  confidence goes  down  were 

the positive result was given. In another hand, the 

diagnostic of a positives result should be associated 

with the endoscopic diagnosis of gastric status (43). 

The author confirmed that nodular gastritis may be a 

pathognomonic endoscopic finding of childhood H. 

pylori infection (44%-67% in children vs 0.19%-13% 

in adults) (43). This study showed  that the nodular 

gastritis and erythema gastritis was the most fre- 

quent endoscopic diagnostic founded in the children. 

Similar result was reported by Kalach N et al. (43). 
 

 
 

CONCLUSION 

 
It is relevant to note that several studies have been 

performed to evaluate detection tests for H. pylori in- 
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fection. To the best of our knowledge, this is the first 

study of its kind in our context. We found that the 

in-house RUT has a higher sensitivity and moderate 

specificity, making it an appropriate test for denying 

H. pylori infection in our population. Its value as a 

screening test was confirmed especially when giv- 

ing a negative result. Nevertheless, the positive re- 

sult should be confirmed by a second test, such as 

histology. The protocol used in this study has the ad- 

vantage of allowing in-house PCR, culture and mo- 

lecular analysis to be performed on the same tissue, 

thus making exploring the resistance to antibiotics 

possible (42, 44). 
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