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ABSTRACT

Helicobacter pylori is a common stomach infection linked to chronic gastritis, peptic ulcer disease,
and gastric cancer. Among the diagnostic procedures available, non-invasive diagnostics such as the
urea breath test (UBT), stool antigen test (SAT), and serological antibody test (serology) are
extensively utilized. The aim of this study was to assess and contrast the diagnostic efficacy of the
stool antigen test (SAT) and serological antibody test (serology) in the detection of active H. pylori
infection, with the urea breath test (UBT) serving as the reference standard. A cross-sectional study
was performed on 140 patients exhibiting upper gastrointestinal symptoms. All subjects had UBT,
SAT, and serological testing. Diagnostic performance criteria such as sensitivity, specificity,
positive predictive value (PPV), and negative predictive value (NPV) were assessed for SAT and
serology in relation to UBT. Out of 140 patients, UBT identified 70 (50%) as positive for H. pylori.
The SAT demonstrated a sensitivity and NPV of 100%, specificity of 67.1%, and PPV of 75.3%. In
contrast, the serological test showed lower sensitivity (78.6%), specificity (21.4%), PPV (50%), and
NPV (50%). SAT outperformed serology in all diagnostic metrics
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Introduction

elicobacter pylori is a helical-shaped, microaerophilic, gram-negative bacterium

residing in the stomach. Infected individuals with H. pylori develop chronic gastritis,

which in 85% of cases is asymptomatic for life or progresses to lethal peptic ulcers or
gastric adenocarcinoma, leading to over 800,000 deaths per year worldwide [1]. This bacterium is
considered as an important etiologic factor in peptic ulcer disease, mucosa-associated lymphoid
tissue lymphoma and gastric cancer. Due to its association with the etiology of stomach cancer, H.
pylori have been classified as a Group | carcinogen by the World Health Organization. On a global
scale, it is estimated that over half the population is infected, with increased prevalence in
developing countries due to socioeconomic, sanitary, and environmental reasons [2]. For successful
treatment and prevention of related gastrointestinal diseases, it is very important to get a correct
diagnosis of an H. pylori infection. There are both invasive and non-invasive methods to diagnose.
The rapid urease test, Histology, culture, and polymerase chain reaction are all invasive methods
that need an upper gastrointestinal endoscopy and biopsy sampling. Even though these methods are
very specific, they are expensive, rely on the operator, and are not always available in places with
few resources [3][4].

Non-invasive methods offer a practical alternative for routine clinical diagnosis and include the
urea breath test, stool antigen test, and serological antibody test. The urea breath test is considered
the gold standard among non-invasive approaches because it directly measures active urease
enzyme activity, reflecting ongoing infection [5]. However, it requires specialized equipment and is
relatively expensive [6]. While stool antigen test is a simple, low-cost, and patient-friendly test that
quantifies H. pylori antigens in the feces. It has shown to be a highly sensitive and specific
modality, particularly when monoclonal antibodies are employed [7]. The serological assay can
detect circulating 1gG antibodies to H. pylori. It is simple to administer and widely available;
nevertheless, its primary limitation is the inability to distinguish between current and past
infections, as antibodies remain in the bloodstream long after the infection has been resolved [8]. A
thorough comparison is essential for obtaining clinical evidence in decision-making, considering the
distinct advantages and restrictions of numerous diagnostic techniques for H. pylori infection [9].
The UBT has high sensitivity and specificity, its requirement for sophisticated instruments, high
cost and lack of availability in most healthcare facilities prohibits its wide use, especially in low-

resource area [10]. The stool antigen test and serological tests are also less complex, less costly, and
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substantially more variable in sensitivity and specificity of diagnosis and between diagnosis of
current and previous infection than stool culture [11]. In this regard, a comparative utility analysis
of these techniques is essential for clinicians wanting adopt the most appropriate tool for
diagnosing depending on the clinical scenario. By assessing the criteria of diagnostic accuracy,
predictive value, ease of use, patient acceptability and cost effectiveness, healthcare professionals
can make decisions on the optimal test that will maximise patient benefit whilst considering
resource limitations [12][13]. This is of course especially important in areas with little or no access
to sophisticated diagnostic investigations, such as UBT or endoscopic biopsy. In these situations,
the identification of an accurate, inexpensive and applicable alternative is not only beneficial, but
absolutely essential to early diagnosis, appropriate therapy and reduction of subsequent H. pylori-
related diseases [4][14]. This study aims to assess and compare the diagnostic efficacy of the stool
antigen test and serological antibody test for identifying H. pylori, utilizing the urea breath test as
the reference standard to evaluate these tests and identify the most accurate non-invasive test in real

clinical settings, especially in resource-constrained environments.

2.Materials and Methods
2.1 .Study Design and Setting

A cross-sectional study was conducted to evaluate and compare the diagnostic accuracy of
three non-invasive diagnostics tests for H. pylori infection: Urea breath test, Stool antigen test, and
Blood antibody test. The study was done at the Digestive Hospital in Al-Najaf, Irag, from
September 2024 to February 2025.

2.2 .Study Population

One hundred forty individuals were considered if they displayed dyspeptic symptoms, which can
include epigastric pain, gas, nausea, or heartburny. Patients were selected consecutively from the
consultant internal medicine at digestive hospital for both sexes after fulfilling the inclusion and
exclusion criteria. The inclusion criteria consisted of adults aged 18 to 65 years, patients displaying
upper gastrointestinal symptoms suggestive of H. pylori infection, individuals with no previous
treatment for H. pylori infection, and those who had not utilized antibiotics, proton pump inhibitors,
bismuth compounds, or non-steroidal anti-inflammatory drugs in the four weeks prior to testing.

Patients with history of gastrointestinal surgery, severe systemic illness (e.g., chronic liver or renal
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disease), Pregnant or lactating women, and Inability or refusal to provide stool, blood, or breath

samples, were excepted from the study.

2.3 .Sample Collection and Diagnostic Procedures
2.3.1 .Urea Breath Test— Reference Standard

The UBT was used as the gold standard in this study for diagnosing active H. pylori infection.
Patients were instructed to fast at least 6 hours before the test. Each patient received a urea solution
labelled with either the 13C isotope. Breath samples were collected prior to and 30 minutes
subsequent to the ingestion of the solution. The presence of labelled carbon dioxide in exhaled air
suggested urease activity, implying H. pylori infection. The results were analyzed with an infrared

scintillation counter [15].

2.3.2 .Stool Antigen Test

The test detects H. pylori antigens in fecal matter and is indicative of active infection. In the
test, patients provided a fresh stool sample on the same day as the breath test. A monoclonal
enzyme immunoassay (EIA) was used to identify H. pylori-specific antigens following the

manufacturer's guidelines, with results classified as positive, negative, or indeterminate [16].

2.3.3 .Blood Antibody Test (Serology)

Serological testing detects circulating IgG antibodies against H. pylori, indicating exposure
rather than active infection. 5 mL of blood was collected from a vein of each patient. The serum has
been separated and analyzed using a commercial ELISA kit for H. pylori IgG antibodies. A cut-off

value was used based on the kit’s recommendations to determine positivity [17].

2.4 .Data Analysis
The UBT was considered the gold standard for comparison. The sensitivity, specificity, PPV, and

NPV of SAT and serology were calculated using IBM SPSS software .

3 .Results and Discussion

3.1.Study Population Characteristics

This study comprised 140 patients who were suspected of having an H. pylori infection. The
average age of the participants was 31+6 years, with a median of 37 and a range of 1 to about 61

years. There were 1.2 males for every female participant. Each patient successfully finished all
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diagnostic tests, including those for urea breath, stool antigen, and serological antibodies. The
precise diagnosis of H. pylori infection is essential for successful management and eradication of
the bacterium, especially due to its recognized link to chronic gastritis, peptic ulcer disease, and
gastric cancer [18]. The study evaluates the three most commonly employed non-invasive
diagnostic techniques for H. pylori: UBT, SAT, and serology antibody test. UBT is considered a
reference standard because of its high sensitivity and specificity in diagnosing current infections.
The results of the urea breath test indicate that 70 out of 140 patients, accounting for 50%,
exhibited positive values, thereby confirming the presence of H. pylori infection. In this study, 93
out of 140 participants (66.4%) tested positive for SAT. In comparison to UBT, 70 out of 93 tested
positives for both UBT and SAT (Table 1). Of the 93 cases, 23 were identified as false positives by
the SAT. This study demonstrates that SAT exhibits a low false-positivity rate in UBT-positive H.
pylori patients. In a clinical trial assessing SAT with an identical protocol to the current study, the

false-positivity rate was determined to be 9.3% [19].

Table 1: Comparison Stool Antigen Test with Urea Breath Test

SAT vs. UBT UBT Positive UBT Negative Total
SAT Positive 70 (TP) 23 (FP) 93
SAT Negative 0 (FN) 47 (TN) 47
Total 70 70 140

TP: True Positives, FP: False Positives, TN: True Negatives, FN: False Negatives

A wide range of serological assays are commercially accessible. They are extensively used since
they are affordable and simple to operate. However, because antibody titers can stay high for
months after infection is eliminated, tests focused on the detection of particular antibodies are
unreliable for determining H. pylori eradication [20]. In this study, 110 of the 140 participants
(78.5%) tested positive for the serological test. Of the 110 individuals tested, 55 were positive for
both the UBT and the serological test (Table 2).
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Table 2: Comparison Blood Antibody Test with Urea Breath Test

Serology vs. UBT UBT Positive ~ UBT Negative Total

Serology Positive 55 (TP) 55 (FP) 110

Serology Negative 15 (FN) 15 (TN) 30
Total 70 70 140

TP: True Positives, FP: False Positives, TN: True Negatives, FN: False Negatives

Out of 110 cases, 55 were classified as false positives by the serological test. The results indicated
that this test exhibited the lowest specificity and accuracy when compared to the SAT. In contrast,
given that nearly all previously treated participants were excluded by the questionnaire and that
spontaneous resolution of H. Pylori infection is uncommon, the 40 instances of single positive
serology tests may indicate past infection and/or false positive results. A study conducted in Iraq by
Hussein et.al reported that 71.3% of infected patients tested positive via serological tests [21]. This
finding is comparable to the current study, which found a positive rate of 110 out of 140 patients
(78.5%). A study by Luo in 2015 reported a 55.6% positivity rate in serological tests for patient
specimens, which contrasts with the findings of the current study [22]. The variation in immune
response among individuals may account for the differences in study results [19][23]. In Table 3
show diagnostic performance comparison using UBT as the reference standard, the performance
metrics for SAT and serology were calculated as follows (Table 3).

Table 3: Comparison Blood Antibody Test and Serological Test with Urea Breath Test

Parameter Stool Antigen Test Serological Test
Sensitivity 100% (70/70) 78.6% (55/70)
Specificity 67.1% (47/70) 21.4% (15/70)

Positive Predictive Value (PPV) 75.3% (70/93) 50% (55/110)
Negative Predictive Value (NPV) 100% (47/47) 50% (15/30)
Accuracy 83.6% 50%

Our findings indicate that the SAT showed excellent diagnostic performance; with 100 %

sensitivity and NPV as well as 67.1 % specificity. This means SAT is able to formally detect all
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infected subjects and reasonably generalizes on the majority of non-infected subjects. These results
are consistent with those of previous studies that demonstrated the high sensitivity of SAT,
especially when enzyme immunoassay is used with monoclonal antibodies. The SAT has been
shown to be reliable as an instrument for both initial diagnosis and post-treatment monitoring,
according to a study that was carried out in Netherlands by a group of researchers [19]. This study
produced results that were very similar to those that were reported in the current study. In contrast,
the serological test had poor sensitivity (78.6%) and a low specificity (21.4%). The high number of
false positive results is a known drawback of serological tests, which identify anti-IgG antibodies
which can remain present for months or in some cases even years after the clearance of the
infection. This failure to discriminate between past and current infections greatly reduces the
usefulness of serology, particularly in residents with high related occurrence of H. pylori [24]. In
addition, serology had a low PPV (50%) and a similar NPV (50%) suggesting its reliability in
confirming or excluding active infection was came down to chance for this scenario. These results
were close to what was diagnosed in other studies [21][24] .The superior performance of SAT over
serology, particularly in terms of sensitivity, specificity, and predictive values, underscores its
suitability as a first-line diagnostic tool, especially in regions where UBT is unavailable due to cost
or infrastructure constraints. Additionally, SAT is non-invasive, relatively inexpensive, and can be
performed using routine laboratory equipment, making it feasible in primary care and resource-
limited settings [25]. Although UBT remains the gold standard for non-invasive diagnosis due to its
high accuracy and ability to confirm active infection, its reliance on specialized equipment and
isotopes limits its accessibility in certain settings. Therefore, our findings support the integration of SAT
into routine diagnostic algorithms for H. pylori, particularly in epidemiological surveys and treatment
monitoring [2]. A noteworthy strength of this study is the direct head-to-head comparison of
diagnostic methods in the same patient cohort, which provides internally valid and clinically
relevant data. However, several limitations should be considered [18]. Initially, we excluded
invasive diagnostic techniques, such as histology or culture, which could have offered
supplementary information. The specificity of the SAT (67.1%), while superior to serology,
suggests the presence of false-positive results, maybe affected by sample handling, antigen stability,
or cross-reactivity. Third, the study was performed at a singular center, and the results may not be
applicable to diverse demographics or healthcare environments. However, in spite of these

limitations, our findings are consistent with other published meta-analyses and support current
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recommendations, including the Maastricht VV/Florence Consensus Report, for UBT and SAT as the
test of choice non-invasively for the recognition of H. pylori [1][25].
5. Conclusion

In the present study we compared for diagnosing H.pylori infection three noninvasive methods-
the UBT, SAT, and serology. SAT findings showed per-patient sensitivity and NPV of 100%, and
moderate per-patient specificity (67.1%) with UBT as the reference standard. It promptly diagnoses
active infection and is a useful, convenient alternative to UBT, especially in areas with less
sophisticated diagnostic facilities. Serology was nonspecific (21.4%) and less useful because it did
not allow distinction between previous and present infection. According to this evidence, as a
preferred non-invasive tool for clinical practice, and especially for primary care and low-income
settings, SAT is proposed.Other studies using invasive methods, such as endoscopy with
histopathology results, or molecular identification, could help increase accuracy assessments.
Moreover, future multicenter studies including a greater patient population are necessary to validate

the findings across diverse geographic and clinical settings.

Acknowledgments
The authors of this work would like to say thank you for anyone supporting to complete it specially
staff of Department of Pathological Analysis Faculty of Science, University of Kufa, Department of Optometry Techniques,

Technical Institute of Al-Najaf, Al-Furat Al-Awsat Technical University and Department of Medical Biotechnology, College of
Biotechnology, Al-Qadisiyah University

References

1. Aljaberi HS, Ansari NK, Xiong M, Peng H, He B, Wang S. (2023). Current Understanding of the
Transmission, Diagnosis, and Treatment of H. pylori Infection: A Comprehensive Review.
International  Journal of Medical, Pharmacy and Drug Research 7, 2.DOI
https://dx.doi.org/10.22161/ijmpd.7.2.1

2. Mladenova, I. (2022) Gastric Cancer and Helicobacter pylori. in Gastrointestinal Cancers:
An Interdisciplinary Approach 133-149.

3. Sowaid, Y. I, Ali, K. M. & Hussian, S. A. (2022). Detection of Helicobacter pylori by rapid
urease test and PCR technique from gastric biopsies. Teikyo Med J 45, 4231-4246.
DOI:10.5812/jjm.10013

Copyright © 2025.

IRROI

Academic Scientific Journals



Al-Zahraa Joumal for Health and Mediical Sciences 2025, 3.:66-75 (“/L 'U‘_ [‘_ \_[ IR 1 \_ o
UNIVERSITY JOURNAL
Health and Medical Science

74

4. Urgessa NA, Geethakumari P, Kampa P, Parchuri R, Bhandari R, Alnasser AR. (2023). A
comparison between histology and rapid urease test in the diagnosis of Helicobacter pylori in

gastric biopsies: a systematic review. Cureus 15. DOI:10.7759/cureus.39360

5. Stefano. (2018). Non-invasive tests for the diagnosis of helicobacter pylori: state of the art.
Acta Bio Medica: Atenei Parmensis 89, 58. doi: 10.1111/j.1572-0241.2007.01393.

6. Costa LCMC, das Gracas Carvalho M, La Guérdia Custodio Pereira AC, Teixeira Neto RG.
(2024). Diagnostic methods for Helicobacter pylori. Medical Principles and Practice 33, 173-184.
https://doi.org/10.1159/000538349

7. Courtenay, A. J., Abbate, M. T. A., McCrudden, M. T. C. & Donnelly, R. F. (2018).
Minimally-invasive Patient Monitoring and Diagnosis Using Microneedles. Microneedles for Drug
and Vaccine Delivery and Patient Monitoring 207—234. https://doi.org/10.1002/9781119305101.

8. Ansari, S. & Yamaoka, Y. (2022). Helicobacter pylori infection, its laboratory diagnosis,
and antimicrobial resistance: a perspective of clinical relevance. Clin Microbiol Rev 35, e00258-21.
DOI:10.1128/cmr.00258-21.

9. Mujtaba, A. (2025). Comparative Analysis of Diagnostic Techniques for Helicobacter
pylori Infection: Insights for Effective Therapy. J Cell Mol Med 29, e70487. doi:
10.1111/jcmm.70487.

10.  Said, Z. N. A. & El-Nasser, A. M. (2024). Evaluation of urea breath test as a diagnostic tool
for Helicobacter pylori infection in adult dyspeptic patients. World J Gastroenterol 30, 2302. doi:
10.1111/j.1083-4389.2004.00252.

11.  Cardos Al, Maghiar A, Zaha DC, Pop O, Fritea L. & Miere F. (2022). Evolution of
diagnostic methods for Helicobacter pylori infections: from traditional tests to high technology,
advanced sensitivity and discrimination tools. Diagnostics 12, 508.

12. Bordin, D. S., Voynovan, I. N., Andreev, D. N. & Maev, I. V. (2021). Current Helicobacter
pylori diagnostics. Diagnostics 11, 1458. https://doi.org/10.3390/diagnostics11081458.

13.  Miftahussurur, M. (2019). Noninvasive Helicobacter pylori diagnostic methods in
Indonesia. Gut Liver 14, 553. doi: 10.5009/gnl19264.

14, Cardos, A. I. (2022). Evolution of diagnostic methods for Helicobacter pylori infections:
from traditional tests to high technology, advanced sensitivity and discrimination tools. Diagnostics
12, 508.

Copyright © 2025.

IRROI

Academic Scientific Journals


http://dx.doi.org/10.7759/cureus.39360
http://dx.doi.org/10.1128/cmr.00258-21

(o) ALZAIRAA
Al-Zahraa Journal for Health and Medical Sciences 2025, 3:66-75 \gj UNIVERSITY ]0[ RNAL

Health and Medical Science

75

15. Hussein, R. A., Al-Ougqaili, M. T. S. & Majeed, Y. H. (2021). Detection of Helicobacter
Pylori infection by invasive and non-invasive techniques in patients with gastrointestinal diseases
from Iraq: A validation study. PLoS One 16, e0256393.

16.  Shimoyama, T. (2023). Stool antigen tests for the management of Helicobacter pylori
infection. World Journal of Gastroenterology: WJG 19, 8188. doi: 10.3748/wjg.v19.i45.8188.

17.  Corrales, R. (2024). Development and evaluation of an in-house ELISA based on
autochthonous antigens for detecting IgG anti-Helicobacter pylori in Cuban adults. Exploration of
Digestive Diseases 3, 190-202.

18.  Aljaberi, H. S. (2023). Current Understanding of the Transmission, Diagnosis, and
Treatment of H. pylori Infection: A Comprehensive Review. International Journal of Medical,
Pharmacy and Drug Research 7, 2.

19. Nieuwenburg SA V, Mommersteeg MC, Wolters LMM, van Vuuren AJ, Erler N.&
Peppelenbosch MP. (2022). Accuracy of H. pylori fecal antigen test using fecal immunochemical
test (FIT). Gastric Cancer 25, 375-381. doi: 10.1007/s10120-021-0126.

20.  Ansari, S. & Yamaoka, Y. (2022). Helicobacter pylori infection, its laboratory diagnosis,
and antimicrobial resistance: a perspective of clinical relevance. Clin Microbiol Rev 35, e00258-21.

21. Hussein, R. A., Al-Ougaili, M. T. S. & Majeed, Y. H. (2021). Detection of Helicobacter
Pylori infection by invasive and non-invasive techniques in patients with gastrointestinal diseases
from Iraqg: A validation study. PLoS One 16, €0256393. DOI: 10.1128/cmr.00258-21

22. Luo, J.-C. (2021). Noninvasive diagnostic methods for Helicobacter pyloriinfection. Journal
of the Chinese Medical Association vol. 78 83-84. . DOI: 10.1016/j.jcma.2014.11.001.

23. Dore, M. P. & Graham, D. Y. (2022). Modern approach to the diagnosis of Helicobacter
pylori infection. Aliment Pharmacol Ther 55. doi: 10.1111/apt.16566.

24.  Segovia, R. G., Lozano, Y. R., Rodriguez, M. G., Flores, A. L. M. & Macias, J. G. (2023).
Identification of serologically active Helicobacter pylori antigens related to alterations in serum
pepsinogen levels. Rev Argent Microbiol 55, 355-365. DOI:10.1016/j.ram.2023.04.003..

25. Ghazanfar H, Javed N, Reina R, Thartori O, Ghazanfar A, Patel H. (2024). Advances in
diagnostic modalities for Helicobacter pylori infection. Life 14, 1170. doi: 10.3390/life14091170.

Copyright © 2025.

IRROI

Academic Scientific Journals


https://doi.org/10.1128/cmr.00258-21

