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Abstract   

Background: Helicobacter pylori, also known as H. pylori infection, is a growing 

global health concern and affects nearly 50% of the world's population. This persistent 

Infection remains a significant public health challenge.   The objectives of this study 

are to identify the presence of Helicobacter pylori in various clinical cases of 

gastrointestinal disorders by using several biochemical tests and non-invasive 

procedures.    

Material and method: This study was conducted in Waist Governorate and 

included 119 patients. Their ages ranged between 12 and 62 years old, and they were 

males and females. Blood specimens were obtained from patients in Al- Karama 

Teaching Hospital. Saliva and some blood specimens were obtained from the 

outpatient clinic. Based on the clinical Diagnosis according to antibody, stool antigen, 

and urea breath test to detect H. pylori infection  

Results: the study found the gastroenteritis patients according to type H. Pylori test 

with the highest per cent 74.60% positive to serum antibody, and negative 57.60% 

regarding stool antigen, and highest negative 64.40% to urea breath test. The findings 

reveal significant relationships between different age groups and the levels of Serum 

antibody (p= .016), Stool antigen (p= .000), and Urea breath test (p= .008). The study 

found high sensitivity and high specificity in the urea breath test at AUC (0.936) SD 

error (0.025) and stool antigen at AUC 0.875, SD error 0.052 with P.value <0.05 

compared with serum antibody at AUC 0.741, SD error 0.08 with P.value 0.004 

conclusion: The study indicted significant increase of H. Pylori infection with 

increase age of gastrointestinal patients of while observed no difference between 

males and females about these Infection, the urea breath test has high sensitive and 

specific for detecting H. Pylori infection than other non-invasive test. 
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Introduction  

The Helicobacter pylori (H. pylori), previously called Campylobacter pylori, is spiral-

shaped and Gram-negative. It thrives in environments with low oxygen levels and 

exhibits fine aerobic properties. It is common in the stomach area of about 50% of the 

world's population. Helicobacter pylori (H. pylori) is mainly transmitted by person-

to-person contact and is usually acquired early in life [1-2]. It is common in people 

with chronic gastritis, which usually has no symptoms in about 85% of cases. 

However, it can also lead to more severe disorders such as peptic ulcers or stomach 

adenocarcinoma. The latter is particularly worrisome as it is responsible for many 

deaths worldwide, with an estimated annual death toll of over 800,000 people. 

According to the previous source [2]. Helicobacter pylori (H. pylori) is an essential 

causative agent in many gastrointestinal disorders, including gastric and duodenal 

ulcers, gastritis, and some subtypes of stomach cancer, such as adenocarcinoma and 

mucosa-associated lymphoid tissue carcinoma (MALT). The inputs submitted by the 

user are in the form of a list. H. pylori infection is highly prevalent, ranging from 30% 

to 50% in rich countries to 70% to 90% in poor countries [3]. The main methods of 

transmission for H. pylori are the transfer of the bacterium through the oral-faecal 

and oral-oral routes, necessitating intimate interpersonal interaction. Helicobacter 

pylori strains are frequently detected in tissue samples obtained from gastric biopsies. 

However, it is worth noting that these substances can also be identified in saliva, 

gastric reflux fluid, diarrheal samples, and vomitus.  

 

Materials and methods  

This study was conducted in waist Governorate and included 119 patients. Their ages 

ranged between 12 and 62 years old, and they were males and females. Blood 

specimens were obtained from patients in Al-Karama Teaching Hospital. Saliva and 

some blood specimens were obtained from the outpatient clinic Based on the clinical 

Diagnosis. The study extends from October 2022 to March 2023. The specialist doctor 

diagnosed patients with gastroenteritis. Demographic data was collected for patients, 

such as age and gender. 

Specimens collection  

Specimens were collected from the Consultant Internal Medicine and the Division of 

Gastroenterology at Al-Karama Teaching Hospital and outpatient clinic for both 

Sexes, as follows:  

1- Blood specimens were collected from patients suffering from gastroenteritis; 3–5 

ml of the patient's blood was taken and placed in a tube. The total number of 

specimens was 119   blood specimens from healthy people as a control group.  
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2- Saliva specimens were collected from the outpatient clinic.  

2.2.4. Specimens preservation  

1- The blood serum specimens were placed in the Eppendorf tube and kept in deep 

freezing (-70 °C).  

2- Saliva specimens were placed in disposable containers and preserved by deep 

freezing. 

2.2.5. Samples examination 

2.2.5.1 Urea Breath Test (UBT) 

The participants were given explicit instructions to ingest a capsule containing urea 

marked with radioactive material. This ingestion was to occur precisely two hours 

after consuming a meal and before administering any antibiotic treatment. The 

YH04E H. pylori test system (Figure 2.1) was employed to detect 14C labelled urea. In 

the case of H. pylori infection, the urea in the test is metabolized, producing isotope-

labelled carbon dioxide. This carbon dioxide is then exhaled by the patient and 

subsequently identified by the equipment. The methodology was executed per the 

manufacturer's requirements stipulated by Headway Company, China. 

2.2.5.2 Serum antibody test for Helicobacter pylori detection  

The participants had phlebotomy, during which 3-5 mL of blood was extracted and 

placed in a gel tube. The blood samples were then allowed to reach room temperature, 

facilitating the formation of a blood clot. Following the sample centrifugation at a 

force of 4000 times the acceleration due to gravity for a duration ranging from 5 to 10 

minutes, the serum was successfully separated, rendering the specimen prepared for 

subsequent analysis. The internal packing remained unopened until the moment of 

its intended use. 

 
Figure (1.2): Assay Procedure of H. pylori rapid test 
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Statistical analysis  

The data analysis was performed utilizing the Statistical Package for Social Sciences 

(SPSS, United States) Statistics software, version 26. The data analysis encompassed 

the computation of diverse statistical ratios, such as percentages, means, and 

standard deviations, and the execution of a chi-square test. Statistical significance was 

assessed by employing a threshold of p-values below 0.05. 

 

Results    

Table 4.1 Descriptive characteristic of the study subject 

N Parameter Frequency Percent 

1 Age group 

15-30 61 51.7% 

31-45 33 28.0% 

46->60 24 20.3% 

mean+SD 33.22+13.76 min-mix(15-71) 

2 sex 
Female 68 57.6% 

Male 50 42.4% 

3 
serum 

antibody 

Positive 88 74.6% 

Negative 30 25.4% 

4 
stool 

antigen 

Positive 50 42.4% 

Negative 68 57.6% 

5 
urea breath 

test 

Positive 42 35.6% 

Negative 76 64.4% 

 

 

 

    

The results reveal notable participant characteristics. The average age of the study 

sample was 33.22 years (Standard Deviation = 13.76). The age range of 15-30 years 

constituted the most significant portion, accounting for 51.7% of the participants. In 

terms of gender distribution, females made up more than half of the participants 

(57.6%), while males comprised the remaining 42.4%. Regarding serum antibody 

levels, approximately one-third of the study sample tested positive (74.6%). In the 

context of stool antigen analysis, negative results were predominant, representing 

57.6% of the cases. Lastly, the urea breath test indicated adverse outcomes for 64.4% 

of the participants. as presented in Table 4.1  
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Figure 1.3 Distribution of gastroenteritis patients according to age group 

 

The results reveal notable participant characteristics. The average age of the study 

sample was 33.22 years (Standard Deviation = 13.76). The age range of 15-30 years 

constituted the most considerable portion, accounting for 51.7% of the participants. 

as shown in figure 1.3   

 
Figure 1.4 Distribution of gastroenteritis patients according to sex 

 

In terms of gender distribution, females made up more than half of the participants 

(57.6%), while males comprised the remaining 42.4%. 
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Figure 1.5 Distribution of gastroenteritis patients according to type H.pylori  test 

 

The results in Figure 1.5 showed that the distribution of gastroenteritis patients 

according to type H.pylori test was the highest percent 74.60% positive to serum 

antibody, and negative 57.60% regarding to stool antigen, and highest negative 

64.40% to urea breath test.  

 

Table 4.2 evaluation of type of H. pylori tests according to age group  

N  

 

 

Test 

 

  

Age group 

X2  Sig  
15-30 31-45 46->60 

 

1  

 

 

Serum 

antibody  

Positive  
Count 39 27 22 

 

 

8.254a  

 

 

0.016  

% 44.3% 30.7% 25.0% 

Negative  
Count 22 6 2 

% 73.3% 20.0% 6.7% 

 

2 

  

 

 

Stool 

antigen  

Positive  
Count 16 24 10 

18.967a 0.000 
% 32.0% 48.0% 20.0% 

Negative  
Count 45 9 14 

% 66.2% 13.2% 20.6% 

 

3 

  

 

 

Urea breath 

test  

Positive  
Count 16 19 7 

9.722a 0.008 
% 38.1% 45.2% 16.7% 

Negative  
Count 45 14 17 

% 59.2% 18.4% 22.4% 

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

Positive Negative Positive Negative Positive Negative

serum antibody stool antigen urea breath test

74.60%

25.40%

42.40%

57.60%

35.60%

64.40%

p
re

ce
n

te

Test 



 
                                                              

              ISSN: 2776-0979, Volume 4, Issue 9, Sep., 2023 

7 
 
  

The findings reveal noteworthy relationships between different age groups and the 

levels of Serum antibody (p= .016), Stool antigen (p= .000), and Urea breath test (p= 

.008). 

 

Table 4.3 evaluation of type of H. pylori tests according to sex 

N  

 

 

Test 

  

sex  
 

x2 

 

odds 

ratio 

 

sig female male 

1 

  

 

 

serum 

antibody  

positive  

Count 54 34 

 

 

1.979a  

 

 

0.551  

 

 

0.159  

% 61.4% 38.6% 

negative  

Count 14 16 

% 46.7% 53.3% 

2 

 

  

 

 

stool antigen  

positive  

Count 28 22 

 

 

.094a  

 

 

1.122  

 

 

0.759  

% 56.0% 44.0% 

negative  

Count 40 28 

% 58.8% 41.2% 

3 

 

  

 

 

urea breath 

test  

positive Count 25 17 

 

 

.096a  

 

 

0.886  

 

 

0.757  

 % 59.5% 40.5% 

negative Count 43 33 

 % 56.6% 43.4% 

The results indicate that there was no observed relationship between sex and the 

levels of Serum antibody (p = 0.159), Stool antigen (p = 0.759), and Urea breath test 

(p = 0.757). 

   

 

 
Figure 1.6 The sensitivity and specificity of the H. Pylori test 

Test Result   AUC 
Std. 

Error 
SIG.  

serum antibody 0.741 0.08  0.004 

stool antigen 0.875 0.052 0.002 

urea breath test 0.936 0.025 0.003 

AUC :area under the orc 
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Figure 1.6 shows the sensitivity and specificity of serology, serum antibody, stool 

antigen, and urea breath test. The study found high sensitivity and high specific in 

urea breath test at AUC (0.936) SD error (0.025) and stool antigen at AUC 0.875, SD 

error 0.052 with P.value <0.05 compared with serum antibody at AUC 0.741, SD error 

0.08 with P.value 0.004 

Discussion 

Half of the world's population has H. pylori, a traumatic illness with an unfortunate 

90% estimated prevalence in underdeveloped nations [13-16]. Multiple 

epidemiological studies have pointed to substantial variations in global frequency, 

emphasizing socioeconomic factors such as overcrowding, poor sanitation, 

cleanliness, and patient behaviour [17–19]. Our findings are consistent with those of 

a study recently conducted. Researchers found different results in their study, which 

also found that 81.95% of infected patients were detected using serum antibody tests 

[20], in which most patient specimens (55.6% on average) tested positive for 

serological markers. Individual differences in immunological response may account 

for the discrepancy in study outcomes [21]. A serum antibody test can be completed 

quickly and easily. It is also a quick and accurate test for detecting H. pylori antibodies 

in patient serum. It can be utilized for routine testing in labs and the field without 

requiring particular instruments or gadgets [22]. These findings closely align with the 

results of the current study. The study by a researcher found that (33.3%) of patient 

specimens showed positive results for the stool antigen test. These findings differed 

from the results of a previous study by She X et al. titled "Prevalence of Helicobacter 

Pylori Infection Concerning Age, Socioeconomic Status, and Dietary Habits in a 

Population-based Study in China." The study conducted in China revealed a 

correlation between age and the prevalence of H. pylori infection. [23] 

The findings indicated that the infection rate increased progressively with age, 

starting from 32.8% in individuals aged 18-29 and reaching 57.1% in those aged 60—

the study conducted by Wang et al. The study was a comprehensive analysis of various 

studies in China, utilizing systematic review and meta-analysis methodologies. [24] 

According to the authors, there has been a decline in the prevalence of H. pylori 

infection among children and adolescents in China in recent years. However, the 

infection rate remains higher in China compared to developed countries. 

"Helicobacter pylori infection in older people: A systematic review and meta-analysis"   

by Gong et al. This study was a systematic review and meta-analysis of studies 

conducted in older people. The authors found that the prevalence of H. pylori 

infection is higher in older than younger people. [25] 
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"The relationship between age and Helicobacter pylori infection: A systematic review 

and meta-analysis" (2022) by Ren et al. This study was a systematic review and meta-

analysis of studies conducted in different populations worldwide. The authors found 

that the prevalence of H. pylori infection increases with age. However, the rate of 

increase varies between populations. [26] Zhang et al. This study find that the 

prevalence of H. pylori infection increased with age, from 43.5% in people aged 18-29 

to 57.1% in people aged 60 years or older. The authors also found that the severity of 

H. pylori infection is higher in older people. [27] These studies suggest that the 

prevalence of H. pylori infection increases with age. Due to several factors, including 

increased exposure to the bacteria, decreased gastric acidity, and decreased immune 

function. The relationship between sex and Helicobacter pylori Infection: A 

systematic review and meta-analysis" by Huang et al. This study was a systematic 

review and meta-analysis of studies conducted in different populations worldwide. 

The authors found a weak association between sex and H. pylori infection, with men 

slightly more likely to be infected than women.[28]"The prevalence of Helicobacter 

pylori Infection in children and adolescents in China: A systematic review and meta-

analysis" (2023) by Wang et al. This study was a systematic review and meta-analysis 

of studies conducted in China. The authors found that the prevalence of H. pylori 

infection in children and adolescents in China is higher in boys than in 

girls.[29]"Helicobacter pylori infection in older people: A systematic review and meta-

analysis" (2022) by Buzás et al. This study was A Narrative Review of studies 

conducted in older people. The authors found that the prevalence of H. pylori 

infection is higher in men than women.[30] 

The relationship between sex and Helicobacter pylori infection by Advanced 

Sensitivity and Discrimination Tools. Diagnostics  by Cardos et al. This study was a 

systematic review and meta-analysis of studies conducted in children. The authors 

found a weak association between sex and H. pylori infection in children, with boys 

slightly more likely to be infected than girls. These previous studies suggest a weak 

association between sex and H. pylori infection, with men slightly more likely to be 

infected than women. However, the reasons for this association are not fully 

understood. [31]The sensitivity and specificity of stool antigen tests for diagnosing H. 

pylori appear to differ. In our study, the HpSA test demonstrated a sensitivity of 70%, 

which aligns with the results of the Megraud study. However, it is worth noting that 

the test's specificity in our study was lower at 77%, contrasting with the findings of 

Megraud. Furthermore, it is worth noting that the HpSA test yielded more accurate 

results in children aged six years and below, as opposed to older children. This 

discrepancy can be attributed primarily to the higher incidence of false-negative 
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outcomes observed in the older age group.[32]The performance of the HpStar stool 

antigen kit was excellent across all age groups tested. However, it is worth noting that 

the specificity of the kit was slightly lower in younger children, although this 

difference was statistically significant. Our study's results show a favourable 

comparison with the study conducted by Sykora et al. In their study, the HpStar test 

demonstrated a sensitivity of 96.1% and specificity of 98.5%. The positive and negative 

predictive values were also 96.1% and 98.5% respectively [33] The discrepancy in 

outcomes observed between the HpSA test and the HpStar test is uncertain. However, 

it could be attributed to the use of polyclonal antibodies in the HpSA assay. In 

contrast, the HpStar test employs a monoclonal antibody for antigen capture. [34-36]  

Conclusions and recommendations  

The study indicated a significant increase in H. Pylori infection with the increased age 

of gastrointestinal patients while observing no difference between males and females 

about these infections; the urea breath test is more sensitive and specific for detecting 

H. Pylori infection than another non-invasive test; the study recommended that early 

detection through regular examination of H. Pylori in elderly age  
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