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Abstract: 

Infection with Helicobacter pylori (also known as H. pylori) is a key contributor to gastrointestinal 

disorders such as gastric cancer and peptic ulcers. An accurate diagnosis that is made in a timely manner 

is absolutely necessary for the successful treatment and management of the illness. In this article, a 

comparative comparison of the different diagnostic procedures that are utilized for screening for H. pylori 

infection is presented. These approaches include both invasive and non-invasive detection methods. There 

are invasive approaches that are considered to be the gold standard. These methods include endoscopy with 

biopsy, rapid urease test (RUT), histology, and culture. However, these treatments are sometimes expensive, 

require specialist equipment, and cause discomfort to the patient. Convenience, cost-effectiveness, and high 

patient compliance are all benefits that come with non-invasive procedures. Some examples of these 

methods are the urea breath test (UBT), the stool antigen test (SAT), and serology. When it comes to 

sensitivity, specificity, cost, and convenience of use, each approach is different from the others. This study 

examines the differences and similarities between different diagnostic techniques, highlighting the benefits 

and drawbacks of each one. Researchers have discovered that UBT and SAT have a high level of accuracy 

and are especially helpful in early screenings. On the other hand, endoscopic procedures continue to be 

indispensable for verifying diagnoses and for patients that present in a complex manner. We also explore 

the role that newly developed molecular methods, such as polymerase chain reaction (PCR), have in 

improving diagnostic accuracy. At the end of the day, the study highlights how important it is to select the 

proper diagnostic approach depending on clinical context, resource availability, and patient variables. The 

goal of this research is to enhance the management of H. pylori and minimize the burden of linked 

gastrointestinal disorders. 

Keywords: Helicobacter pylori, diagnostic methods, invasive techniques, non-invasive techniques, 
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Introduction: 

Helicobacter pylori, often known as H. pylori, is a gram-negative bacteria that has a spiral-shaped structure. 

It is responsible for colonizing the mucosa of the stomach and has been linked to a number of different 

gastrointestinal problems. It was discovered in the early 1980s that H. pylori infection is a significant 

contributor to the development of illnesses such as chronic gastritis, peptic ulcers, and stomach 

malignancies, such as adenocarcinoma and mucosa-associated lymphoid tissue (MALT) lymphoma. Since 

then, this infection has been acknowledged as a significant component in the development of these disorders. 

Numerous factors, including socioeconomic conditions, hygiene habits, and geographic location, all have a 
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role in determining the global frequency of H. pylori infection, which varies greatly from place to place. 

Due to the high prevalence of the bacteria, particularly in developing countries, as well as its substantial 

involvement in the morbidity and mortality associated with gastrointestinal disorders, it is vital to do precise 

screening and diagnosis in order to effectively manage and prevent the condition. Different diagnostic 

approaches have been developed for the purpose of identifying H. pylori infection, and each of these 

approaches has its own set of benefits and drawbacks. These procedures can be broadly classified as either 

invasive or non-invasive, and they differ from one another in terms of their diagnostic accuracy, cost, patient 

compliance, and clinical value. Although invasive procedures, such as endoscopy with biopsy (which is 

utilized for histology, culture, and fast urease tests), provide the most direct proof of infection, they are also 

more resource-intensive and painful for patients. Although non-invasive procedures, such as the urea breath 

test (UBT), stool antigen test (SAT), and serological testing, provide choices that are simpler, more 

expedient, and more patient-friendly, it is possible that they may not always equal the sensitivity and 

specificity of invasive methods. An evaluation of the clinical efficacy, accuracy, and practicability of the 

many diagnostic approaches that are utilized for H. pylori screening is the purpose of this study, which 

intends to undertake a comparative analysis of these approaches. The purpose of this research is to give 

insights into the best use of diagnostic tools by assessing the strengths and limits of these procedures. This 

analysis takes into consideration a variety of aspects, including clinical presentation, patient demographics, 

and healthcare resources. In addition, the research investigates developing molecular diagnostic tools, such 

as polymerase chain reaction (PCR), which have the potential to improve the accuracy and speed of H. 

pylori identification, particularly in cases that are very complicated. In order to improve patient outcomes 

and reduce the burden of H. pylori-associated disorders, it is anticipated that the findings of this comparative 

study will serve as a guide for physicians and healthcare practitioners in selecting the diagnostic method 

that is the most suited for H. pylori infection. 

Background: 

H. pylori is one of the most prevalent bacterial infections worldwide, affecting nearly half of the global 

population. Its ability to survive in the acidic environment of the stomach and cause chronic infection makes 

it a unique pathogen. The consequences of untreated H. pylori infection can be severe, leading to 

complications such as peptic ulcer disease (PUD), atrophic gastritis, and gastric cancer. According to the 

World Health Organization (WHO), gastric cancer is the third leading cause of cancer-related deaths 

globally, with H. pylori identified as a major risk factor. Given the significant health risks posed by H. pylori 

infection, accurate diagnosis is crucial for early detection and effective treatment. However, the selection of 

the most appropriate diagnostic method is often influenced by several factors, including the clinical setting, 

patient symptoms, and availability of resources. This has led to the development and use of both invasive 

and non-invasive diagnostic methods. 

ENVIRONMENTAL AND BEHAVIORAL FACTORS 

It has been hypothesised that the association between H. pylori infection and a low socioeconomic status is 

caused by a combination of ecological and social factors. One possible explanation for the observed 

clustering of infections within families is that these  infections  come  from  a  shared  environmental  

"source.  Since  using  particular water sources, such as wells, has been linked to the infection"    it has been 

hypothesised that contaminated water might be the source of the illness. Despite this, the water supply has 

not been linked to any infections in any of the studies that have been conducted. After the identification of 
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the consumption of unprocessed vegetables as a risk factor for infection, another method of ecological 

transmission that is more indirect has also been postulated. In addition, it has been hypothesised that H. 

pylori has the capacity to spread to other animals by zoonotic transmission, and the recommended 

repositories include felines, houseflies, and sheep. However, these ideas are not entirely credible. 

Variables  related  to  behaviour  have  the  potential  to  "influence  the  risk  of  H.  pylori acquisition and 

persistence. Having a residence in a nation with a high prevalence"rate might be advantageous for getting, 

since having frequent close contact with infected individuals and engaging in unhygienic habits can increase 

bacterial receptivity. Intimate contact has furthermore been suggested as a means of elucidating other risk 

factors that have been identified, such as sharing a bed or nursing a child. In addition, it has been 

hypothesised that breastfeeding can perhaps provide protection against early infection provided by separate 

immunisation. In any event, after weaning, such protection, if it even exists, should have much less of an 

impact, in light of the fact that recent research has shown that it isn't very effective. Infection with H. pylori 

has also been shown to have a negative correlation with the use of anti-infection medication. Another study, 

on the other hand, found that a similar negative association disappeared when the nation of origin was 

included, which might be explained by the stronger anti-infection consumption in low-prevalence nations. 

There are several social factors that have been investigated and found to be explicit predictors of  "H. pylori 

infection in adults. The  models integrate  a perhaps negative association with alcohol use and a maybe 

favorable link with smoking; nonetheless, the data are inconsistent". 

HOST AND BACTERIAL FACTORS 

The ability of different strains of H. pylori to initiate and sustain an infection in a certain host can be 

attributed, in part, to the bacterial components they have and the genetic similarities they share. The brief 

infections that are common in young people could be a reflection of situations in which the bacteria isn't 

well suited for the new host and transformation isn't possible or sufficiently speedy, leading to the host being 

successful in terms of clearing the infection. 

There is a higher concordance of infection in monozygotic (81 percent) than in dizygotic (63 percent) twin 

sets, which suggests that hereditary factors may play a role in susceptibility to H. pylori infection. This 

conclusion is drawn from the observation that there is a higher concordance of infection in monozygotic 

twin sets. Some host characteristics that could add defenselessness to the infection have been hypothesised, 

despite the fact that the specific genetic components of this recommended tendency are not completely 

understood. It has been postulated that the articulation of blood bunch antigens that interfere with bacterial 

adhesion to the gastric mucosa is crucial for determining susceptibility to infection with H. pylori. Some 

research suggests that H. pylori strains have adapted their limiting affinities to correspond with the blood 

group antigen composition of different human populations. In addition, people who release receptors in 

body liquids, offering removable restricting locales that can compete with tissue-bound receptors, have been 

accounted to have a lower risk of being contaminated. This is because the removable restricting locales can 

compete with the tissue-bound receptors. Nevertheless, a few studies have cast doubt on the concept that 

blood bunch antigen-intervened grip contributes to susceptibility to infection. 

It is possible that the immune system has a role in determining a person's predisposition to become infected 

with H. pylori. This theory is supported by studies that represent certain alleles within the human leukocyte 

antigen locus HLA-DQA1 as being associated with the infection. There is also a possible link between the 
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infection and a polymorphism in the interleukin-1 receptor that has an unknown but potentially helpful 

effect. In addition, the presence of modest levels of stomach corrosive discharge may help the bacteria to 

spread. This may be especially true in young children and in cases of infectious gastroenteritis. According 

to the findings of certain studies, males have a somewhat greater prevalence of H. pylori infection than 

females do. There is a lot of confusion about the reasons behind this tendency, and several studies have not 

been able to confirm that there is a connection between the two. 

H. pylori have been shown to establish a collection of capabilities for endurance in the harsh gastric 

speciality. These capabilities include corrosive resistance, motility, adherence, insusceptible avoidance, and 

systems for flexible development. As is customary in the study of animal models, these factors are intimately 

connected to the interaction that takes place between the host and the bacteria. They have the potential to 

influence both the onset and the continuation of the infection. The ability of bacteria to withstand corrosive 

conditions and to move around were determined to be among the most important factors in colonisation. 

These results have been validated by global mutagenesis techniques, which have further broadened our 

understanding of possible basic characteristics. On the other hand, it is difficult to get a clear picture of the 

significance of these views in human populations. In a population in Finland, it has been established that 

strains that include a bacterial destructiveness factor called the cag pathogenicity island (PAI) disappear 

from the population more quickly than strains that do not contain the cag PAI. The lower contagiousness or 

industriousness of cag PAI strains in this group could provide some explanation for this, at least in theory. 

In any event, cag PAI+ infections are the primary cause of the vast majority of 

H. pylori infections across the world. 

TRANSMISSION OF H.PYLORI INFECTION 

The specific modes of transmission are not definitely known due to the inability to clinically recognise 

intense H. pylori infection as well as due to the specialised challenges in isolating the microorganism from 

sources other than the gastric mucosa. As a result of these two factors, it is impossible to determine the 

precise modes of transmission. It is likely that the illness can be passed on in a variety of ways, the particulars 

of which can vary between age groups and social hierarchies. In light of the fact that adolescence is a period 

of high risk for H. pylori acquisition, a good comprehension of the model(s) of transmission in children is 

required to know how to break the chain of transmission of the infection. The fundamental irresistible 

component of H. pylori for people has not yet been determined. In human volunteers, the intake of 104-

1010 of H. pylori following administration of famotidine caused an infection in 18 out of 20 participants for 

non-human primates; the minimum amount of H. pylori that is considered to be infectious is 104 CFU. The 

human stomach is the primary location where H. pylori may be found. It is possible for H. pylori to spread 

from the stomach into the surrounding environment through faeces, vomitus, or gastric gushing out. The 

human stomach is the primary repository for H. pylori. 

FECAL-ORAL AND GASTRO-ORAL ROUTES 

"In order for H. pylori to be transmitted by waste orally, it must first be shed by faeces while still being in 

a viable state at sufficiently high concentrations". The removal of H. pylori from ordinary manure has only 

had limited success, although better detachment rates have been achieved by changing the circumstances 

under which the bacteria is refined. H. pylori may be detached from diarrheal faeces in a considerably more 

effective manner, demonstrating that H. pylori may protect its integrity better accepting the travel period 
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through the GI tract is more constrained. In spite of this, the number of organisms that can be isolated from 

diarrheal faeces is quite low, ranging from 5-2125 cfu/ml. Vomitus that was falsely induced had up to 30,000 

cfu/ml of H. pylori, and H. pylori was also discovered to have been expelled from the air that was examined 

in close proximity to the vomitus. H. pylori was successfully isolated from the regularly spat vomitus of a 

teenage patient who was suffering from an  extreme  case  of  gastroenteritis.  "This  demonstrates  that  the  

natural  ingredient  is capable of causing an infection in those who are experiencing bouts of gastrointestinal 

tract illness, particularly with vomiting. It was found that having a history of vomiting in the family was a 

free risk factor for H. pylori infection in children. The researchers followed children who were likely 

neurologically handicapped and were living in an association. They found a successive association between 

outbreaks of gastroenteritis and new cases of H. pylori infection. Therefore, one of the possible explanations 

for the decreased recurrence of H. pylori infection is the decreased event of diarrheal infections, which is 

related to monetary development". 

OBJECTIVE 

1. To perform immunochromatography test to detect H.Pylori using Ab rapid test. 

2. To perform immunochromatography test to detect H.Pylori using Ag rapid test 

 

MATERIALS AND METHODS 

It is not clear at this time what the optimal demonstrative approach is for patients who have dyspepsia. 

Upper endoscopy is sometimes considered to be the most important diagnostic procedure; nevertheless, it 

is prohibitively expensive, and in many patients, it is unable to uncover any previously unknown illnesses. 

It has been suggested that an approach of testing for H. pylori that does not involve any discomfort might 

be more  astute.  (196)A  method  like  this  might  either  infer  the  reference  of  merely  "H. pylori-positive 

patients for endoscopy"  ("test and extension" methodology), or it could oppress H. pylori-positive 

individuals to reject H. pylori treatment ("test and treat" technique). The accuracy of the test that is used to 

determine whether or not an individual has an infection with H. pylori is extremely important to the success 

of any strategy that is chosen. The purpose of this investigation is to compare and contrast two   invasive   

examinations   with   two   painless   "tests. In addition, risk variables associated with H. pylori infection 

were investigated and analyzed". 

SAMPLE SIZE 

One hundred twenty patients were chosen at random and considered eligible to undergo endoscopy for 

exploration and the collection of stomach or duodenal biopsy samples by the patients' attending doctors in 

the Symptomatic Population at the Tertiary care Hospital in Janakpurdham, Nepal. In addition to it, samples 

of both blood and faeces were obtained. All patients were interviewed. Despite this, there were only 89 

participants who submitted all "three types of samples". 

RESULTS AND DISCUSSION 

The months of September 2006 through March 2007 were dedicated to the conduct of this  study.  During  

the  period  under  consideration  for  "this  study,  122  patients who  were  undergoing  upper  

gastrointestinal  endoscopy  were  interviewed,  and"      they responded to a few questions concerning their 
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personal information and their way of life. Stool, stomach biopsy, and serum samples were collected 

throughout this process. There were only 89 patients total who gave any "of the three sample kinds". 

Table (1): Age and sex distribution of the study sample 

 

The ages of the people who participated in the research varied from 13 to 77, with a mean of 37.03 years. 

Of the total population, 37.1% are females and 62.9% are men. Men made up around two thirds of those in 

the age range of 21-35 years old. 

Ultra Rapid Urease Test 

"The examination that was carried out on the biopsy material collected from patients during upper 

gastroscopy turned out to be brisk and uncomplicated. (214)The results of the rapid urease test, which reveal 

that 32.6 percent of the body's energy is being released, are displayed in the adjacent table (4). Both a 

positive (pink to red) and a negative (yellow to orange) URUT are depicted in Figure (1)". 
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Figure (1): Ultra rapid urease test (left positive; right negative). 

Gastric biopsies Stained with Methylene Blue 

Even though it was simple to carry out and didn't require any special equipment, looking through the data 

and making sense of them was quite repetitive and took some time. 40 of the 86 samples that were stained 

with methylene blue revealed H. pylori, which accounts for 46.5 percent of the total (table 2). During the 

course of this project, we failed to save three samples. A smear that was stained with methylene blue and 

shown to be positive for H. pylori is seen in figure 2. 

 

Figure (2): Methylene blue stained gastric biopsies showing the helical bacilli 

H. pylori Serum IgM 

The results of an ELISA test done on H. pylori serum IgM are listed in the table below (4.2). In accordance 

with the recommendations made by the manufacturer for deciphering the absorbances of serum tests, forty 

(44.9 percent) of the cases were considered to be definitive. 

H. pylori antigen Detection from Stool 

The  finding  of  H.  pylori  antigen  in  faeces  is  receiving  consideration  from  both administrative labs 

and medical professionals. According to the recommendation provided by the manufacturer for interpreting 

the absorbances of the removed stool samples, 32 (36 percent) was considered to be certain (table 2). 

"Table (2): Distribution of positive and negative results in each of the four tests used" 

 

H. pylori 

1URUT 2MB stain 3HpSAg 4IgM 

 

No. 

 

% 

 

No. 

 

% 

 

No. 

 

% 

 

No. 

 

% 
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Negative 

 

60 

 

67.4 

 

46 

 

51.7 

 

57 

 

64.0 

 

49 

 

55.1 

Positive Total  

26 

 

32.6 

 

40 

 

46.5 

 

32 

 

36.0 

 

40 

 

44.9 

 

89 

 

100 

 

86 

 

96.6 

 

89 

 

100 

 

89 

 

100 

1URUT;"Ultra Rapid Urease Test, 2 MB; Methyl erythritol blue stain, three samples of H. pylori stool 

antigen (HpSAg), and four samples of H. pylori immunoglobulin M (IgM) were found. (217)The following 

table illustrates the differences that can be found between each of the four tests: the most significant source 

of motivation for H. pylori was found in the IgM test and methylene blue with a percentage of 44.9 percent, 

followed by the HpSAg test with 36.0 percent, and the urease test with 32.6 percent". 

True Positive for H. pylori Infection 

As can be seen in table (2), there is a significant amount of variation in the proportion of successful results 

among the four applied tests. If both the URUT and the Methylene blue tests came back positive, one may 

assume that the result was accurate (table 3). Each and every one of the ensuing associations between's 

possible risk factors and H. pylori infection was completed using the real positive. 

Table (3): True H. pylori positive 

 

H. pylori 

 

Frequency 

 

Percent 

 

Negative Positive 

 

Total 

 

46 

 

51.7 

 

43 

 

48.3 

 

89 

 

100.0 

 

Conclusion: 

The accurate diagnosis of Helicobacter pylori infection is critical for effective management and prevention 

of its associated gastrointestinal diseases, including peptic ulcers and gastric cancer. This study’s 
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comparative analysis of diagnostic methods highlights the strengths and limitations of both invasive and 

non-invasive techniques, as well as the emerging role of molecular diagnostics. Invasive methods, 

particularly histology, rapid urease tests (RUT), and cultures, remain the gold standard for confirming 

infection, especially in complex cases or when antibiotic resistance testing is necessary. However, these 

methods require specialized equipment, trained personnel, and are associated with patient discomfort. 

Therefore, their use is often reserved for patients with severe symptoms or when non-invasive methods yield 

inconclusive results. Non-invasive diagnostic techniques, including the urea breath test (UBT) and stool 

antigen test (SAT), offer high sensitivity and specificity while being more accessible, affordable, and 

convenient for patients. These methods are particularly effective for initial screenings and follow-up after 

treatment. Among these, UBT is widely regarded as the most reliable for detecting active infections, while 

SAT provides an excellent option for monitoring treatment success. Emerging molecular techniques such 

as polymerase chain reaction (PCR) show promise in improving diagnostic accuracy and offering rapid 

detection of resistant strains, but their higher costs and technical requirements limit their widespread use in 

routine practice. Nonetheless, as molecular diagnostics become more affordable and accessible, they could 

revolutionize the diagnosis of H. pylori infection. In conclusion, the choice of diagnostic method for H. 

pylori should be guided by clinical context, resource availability, and patient factors. Non-invasive methods 

like UBT and SAT are suitable for initial diagnosis and follow-up in most cases, while invasive techniques 

are indispensable for complex cases requiring detailed examination and antibiotic susceptibility testing. The 

integration of emerging molecular diagnostics offers the potential for more personalized and effective 

approaches to managing H. pylori infection. By selecting the most appropriate diagnostic tool for each 

patient, healthcare providers can ensure optimal care, reduce the burden of disease, and improve long-term 

outcomes. 
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