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Background: Helicobacter pylori infection is a major cause of gastrointestinal disorders. Accurate 
diagnosis is essential for proper management, particularly in resource-limited settings. We compared 

the diagnostic performance of stool antigen (Ag) and serum antibody (Ab) tests with the Urea Breath 

Test (UBT), the gold standard for detecting H. pylori infection, among symptomatic patients at a ter-
tiary hospital in Kabul, Afghanistan, in 2023. 

Methods: This case series study included dyspeptic patients attending the outpatient department of 

Cure Hospital, Kabul, Afghanistan, who had not used proton pump inhibitors in the previous two 
weeks or antibiotics in the past four weeks. All patients underwent stool antigen testing, serum anti-

body testing, and UBT. Sensitivity, specificity, positive predictive value (PPV), negative predictive 
value (NPV), and area under the curve (AUC) were calculated to assess diagnostic accuracy. 

Results: Of the 66 patients enrolled (mean age = 36.4 ± 13.2 years; 68.2% were female), abdominal 

pain (93%) was the most common symptom. The stool antigen test showed high sensitivity (96%) 
and specificity (97.5%), while the serum antibody test exhibited lower sensitivity (73%) and specific-

ity (67.5%). Sex-stratified analysis showed consistently high accuracy across for the stool antigen 

test across both sexes, while the performance of the antibody test varied by sex.  
Conclusion: The stool antigen test shows high sensitivity and specificity and performs better than the 

serum antibody test for diagnosing H. pylori infection among symptomatic patients. It can be consid-
ered a reliable alternative to UBT in resource-limited settings. 

Keywords: Helicobacter pylori, Stool antigen, Antibody test, Urea breath test, Diagnosis, Afghani-

stan 
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Introduction  
 

Helicobacter pylori is recognized as the primary 

cause of gastritis and peptic ulcer disease, and it 

is also linked to the development of gastric can-

cer (1). The prevalence of H. pylori infection 

varies globally, with developed nations report-

ing less than 50%, while this prevalence ranges 

between 85% to 95% in developing countries (2-

5). Socioeconomic status, sanitation, and geo-

graphic location are among the factors influenc-

ing this inequality (6, 7). Inadequate hygiene, 

overcrowded living conditions, and limited ac-

cess to clean water have been consistently linked 

to increased H. pylori transmission (8). Persis-

tent H. pylori infection can lead to various gas-

trointestinal diseases, including gastritis, ulcers, 

and gastric lymphoma (9). Furthermore, its asso-

ciation with extra-gastric conditions such as im-

mune thrombocytopenia and Alzheimer’s dis-

ease, highlights its broad impact on health (10-

14). The WHO recognized H. pylori as a signif-

icant contributor to gastric cancer, emphasizing 

the need for effective management and control 

strategies (15). 

In Afghanistan, the public health landscape faces 

profound challenges, particularly in controlling 

infectious diseases, despite two decades of im-

provements and achievements in the health sec-

tor. There are still fundamental challenges in 

controlling infectious diseases such as tubercu-

losis, malaria, HIV, measles, and cholera, which 

claim hundreds of lives each year. Infections 

such as H. pylori have become a growing con-

cern in Afghanistan, with prevalence of approx-

imately 76% which emphasizes the urgent need 

for accessible and reliable diagnostic tools in 

both urban and rural settings (16).  

Considering the rising global prevalence of H. 

pylori infection, early detection and manage-

ment are critical to mitigate its consequences, 

particularly in the Low-and Middle-Income 

Countries (LMICs). Diagnostic methods for H. 
pylori can be categorized into invasive and non-

invasive techniques. Non-invasive methods are 

typically employed as initial diagnostic tests and 

include serological tests (17), the 13C-urea 

breath test (UBT), and stool antigen tests that de-

tect H. pylori antigens in stool samples. While 

serological tests are relatively inexpensive and 

widely used for screening infections, their accu-

racy remains a concern, making them inappro-

priate for monitoring treatment success (18). 

In contrast, the UBT is considered the gold 

standard for non-invasive diagnosis, with re-

ported sensitivity and specificity rates in the 

range of 90-95% (19). Stool antigen tests, partic-

ularly those using enzyme immunoassays like 

ELISA, have also shown promising diagnostic 

accuracy and are increasingly adopted in pri-

mary care settings (17, 19, 20). However, the 

available spectrum of these diagnostic ap-

proaches for H. pylori infection varies in afford-

ability among the general public, raising ques-

tions about the accuracy, sensitivity, and speci-

ficity of each test compared to standard methods.  

We aimed to evaluate and compare the diagnos-

tic performance of Stool Antigen (Ag) and Se-

rum antibody tests (Ab) against the Urea Breath 

Test (UBT), considered the gold standard for de-

tecting H. pylori infection among symptomatic 

patients. By focusing on these specific diagnos-

tic tools in an Afghan context, this research 

seeks to provide insights that can inform local 

healthcare practices and improve patient out-

comes. In summary, while prior studies have 

highlighted the importance of accurate H. pylori 

diagnosis globally, this study uniquely addresses 

the pressing need for reliable diagnostic ap-

proaches within Afghanistan’s healthcare frame-

work, offering valuable data may differ from 

findings in other regions.  

 

 

 

Methods  
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Study design and study setting  

This was a case-series diagnostic accuracy study 

conducted between September 2023 and Decem-

ber 2023 at the Family Medicine Department of 

Cure Hospital, Kabul, Afghanistan. We aimed to 

evaluate and compare the diagnostic perfor-

mance of the stool antigen and serum antibody 

tests for H. pylori infection, using the UBT as the 

gold standard, among symptomatic patients pre-

senting with gastrointestinal complaints.  

Study population and sampling  

The study included all adult patients with symp-

toms consistent with dyspepsia. Participants 

were selected using a convenience sampling 

method based on their availability and willing-

ness to participate. Prior to enrollment, all indi-

viduals were screened for recent proton pump in-

hibitor (PPI) and antibiotic use. Individuals who 

reported using PPIs or antibiotics within the two 

weeks preceding testing were not included in the 

study at all, due to the known suppressive effects 

of these medications on H. pylori detection.  

A significant number of initially screened pa-

tients were excluded because of recent over-the-

counter PPI use, which is highly prevalent in the 

local setting. This contributed to the final study 

sample size of 66 participants. Although a for-

mal recruitment flow chart was not included, the 

exclusion criteria were applied uniformly to all 

screened patients to minimize diagnostic mis-

classification.  

 

Eligibility Criteria  

Inclusion criteria 

a) Patients presenting to the family medicine 

OPD of Cure Hospital with clinical manifesta-

tions consistent with dyspepsia (epigastric pain, 

early satiety, postprandial fullness, bloating, and 

nausea) (21);  

b) Adults who consented to undergo all three di-

agnostic tests, namely the UBT, stool antigen 

test, and serum antibody test; and patients who 

were able to provide a consent form.  

 

Exclusion criteria 

a) Patients with a history of receiving Proton 

Pump Inhibitors, including omeprazole, lanso-

prazole, or esomeprazole, in the last two weeks; 

b) Patients who had taken oral or intravenous an-

tibiotics effective against H. pylori infection, 

such as amoxicillin, clarithromycin, levofloxa-

cin metronidazole, or tetracycline, within the last 

four weeks, as this could lead to false-negative 

results in the stool antigen test; and  

c) Patients exhibiting alarm features indicative 

of potential gastrointestinal malignancy, specifi-

cally unintentional weight loss exceeding 3 kg 

within the last three months, dysphagia, ody-

nophagia, hematemesis, or the presence of an ab-

dominal mass.  

Data collection  

This study included 66 dyspeptic patients re-

cruited over September to December 2023 at a 

tertiary hospital. Data collection was carried out 

by a team of trained medical doctors. Sociodem-

ographic and clinical information, including 

medication history, was obtained through inter-

views with patients and their medical records.  

Each participant provided blood, stool, and 

breath samples for diagnostic testing. The fol-

lowing procedures were employed for sample 

collection and analysis: Blood samples (4-5 ml) 

were collected in clot activator tubes, labeled, 

and checked for serum H. pylori antibody using 

a commercial ELISA kit. The ELISA method 

has demonstrated sensitivity of 75.75% and 

specificity of 45% in various studies (22), ensur-

ing reliable assessment of H. pylori infection sta-

tus.  

Stool samples were collected in sterile contain-

ers and tested for H. pylori antigen using the H. 

pylori antigen detection kit. The test has shown 

sensitivity ranging from 85% to 95% and speci-

ficity between 90% to 98%, making it a reliable 

diagnostic tool (23).  

For the UBT, patients fasted for at least six hours 

prior to the procedure. Breath samples for the 

level of CO₂ were collected before and 30 
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minutes after ingestion of a ¹³C labeled urea-con-

taining capsule. The increase in labeled carbon 

dioxide in the exhaled breath indicated a positive 

result, reflecting active H. pylori infection. The 

UBT is known for its high sensitivity of 92-

100% and specificity of 87-100% validated by a 

systematic review (24).  

The stool antigen test (Vaxpert, Inc., USA; 1HP-

602) is a rapid immunochromatographic assay 

reported by the manufacturer to use monoclonal 

antibodies against H. pylori antigens. The serum 

antibody test (Healgen Scientific LLC; REF: 

RT21231) detects anti-H. pylori IgG antibodies 

and therefore reflects exposure rather than active 

infection. The urea breath test was the non-radi-

oactive ¹³C-UBT and explicitly stated its role as 

the reference standard for active H. pylori infec-

tion. Additional details of all assays are provided 

in the supplementary material (Table A).  

The validity and reliability of these diagnostic 

tests have been established in various studies 

(25), supporting their use in assessing H. pylori 

infection among participants.  

Blinding  

All diagnostic tests (stool antigen test, serum an-

tibody test, and urea breath test) were performed 

in the laboratory by trained laboratory personnel 

who were blinded to the patients’ clinical infor-

mation. Treating physicians were not aware of 

the laboratory test results at the time of patient 

assessment. This blinding minimized potential 

measurement and interpretation bias.  
 

Study variables 

H. pylori infection status, as determined by the 

UBT, was used as the gold standard reference for 

evaluating the accuracy of other tests.  

Index tests consisted of serum antibody tests, 

stool antigen tests, and socio-demographic vari-

ables (age, sex, marital status, ethnicity, literacy 

level, and residence). 

 

Statistical analysis  

Data were entered into Microsoft Excel and an-

alyzed using IBM SPSS version 21 (IBM Corp., 

Armonk, NY, USA). Descriptive statistics were 

used to summarize the characteristics of patients 

with gastrointestinal symptoms. Comparative 

analyses, including sensitivity, specificity, posi-

tive predictive value, and negative predictive 

value, were calculated to evaluate the diagnostic 

performance of stool antigen and serum anti-

body tests in comparison to the urea breath test. 

To evaluate the diagnostic accuracy of each test 

compared to UBT as the gold standard, Receiver 

Operating Curve (ROC) was used to estimate 

sensitivity and specificity of the tests as well as 

to calculate the Area Under the Curve (AUC) 

and overall diagnostic accuracy.  
 

Ethical consideration  

Prior to participant enrollment in the study, indi-

viduals were provided with detailed information 

regarding the study’s objectives, methodologies, 

potential risks, benefits, and their right to with-

draw at any time without facing any problems 

and repercussions. The administration of two 

other tests (UBT, Serum Ab) did not result in any 

additional financial burden for the patients, as all 

associated costs were covered by the research 

team.  

To protect patient confidentiality, all individual 

patients’ data was anonymized by removing 

identifying information during data collection 

and data analysis. Data were securely stored in a 

password-protected laptop. It should be noted 

that verbal consent was obtained from illiterate 

participants.   

 

 

 

Results  
 

A total of 66 participants were included in the 

study. The majority of participants were female 

(68.2%) and married (78.8%) (Table 1). Most of 

participants were aged between 18 and 30 years 

(39.4%), followed by those aged 31-45 years 
(36.4%). Regarding educational status, approxi-

mately half of the participants were literate and 
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half of them were categorized as illiterate. The 

majority of participants resided in urban areas 

(69.7%), and almost two-thirds of participants 

were unemployed. In terms of ethnicity, Pash-

tuns constituted one-third (33.3%) of partici-

pants.   

The most common health complaint among par-

ticipants was abdominal pain and discomfort, 

followed by early satiety, postprandial fullness, 

bloating, and nausea.  

  
Table 1: Sociodemographic and clinical features of enrolled cases (N=66) 

 
Variables  Categories N % 

Mean Age ± SD 36.45 ± 13.23 

Sex Male 21 31.8 
Female 45 68.2 

Marital Status Single 13 19.7 
Married 52 78.8 

Widowed, Divorced or others 1 1.5 

Ethnicity Pashtun 22 33.3 
Tajik 19 28.8 

Hazara 17 25.8 

Uzbek 2 3 
Others 6 9.1 

Tobacco-related Habits Smoking 3 4.5 
Snuff 4 6.1 

None 59 89.4 

Education Literate 35 51.5 
Illiterate 33 48.5 

Employment Employed 24 36.4 
Jobless 42 63.6 

Residency Urban 46 69.7 

Rural 20 30.3 
Principle Complaints Abdominal Pain and Discomfort 62 93 

Early Satiety 51 77.2 

Post Prandial Fullness 51 77.2 
Nausea 46 69.7 

Bloating 49 74.2 
Diagnostic Tests Results UBT   

Positive 26 39 

Negative 40 61 
Stool Antigen Test   

Positive 26 39 

Negative 40 61 
Serum Antibody Test   

Positive 34 51 
Negative 32 49 

 

 

 

The stool antigen test demonstrated a sensitivity 

of 96%, specificity of 97.5%, Positive Predictive 

Value (PPV) of 96%, and Negative Predictive 

Value (NPV) of 97.5% (Table 2). Diagnostic ac-
curacy estimates were calculated using a total 

sample of 66 participants, comprising 26 UBT-

positive and 40 UBT-negative cases. Detailed 

contingency data are presented in the supple-

mentary material (Table B).  
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The sensitivity and specificity of serum antibody 

test were 73% and 67.5%, respectively. PPV of 

the test was 61% and NPV was 78% (Table 2). 

The serum antibody analysis was conducted on 

a total sample of 63 participants, including 26 

UBT-positive and 37 UBT-negative cases. 

Three UBT-negative participants were excluded 

due to missing serum antibody results. Detailed 

information is provided in the supplementary 

material (Table C).  

 
Table 2: Comparison of Stool Antigen and Serum Antibody Test Accuracy Against Urea Breath Test in Detecting H. Pylori 

 
Variable Urea Breath Test (UBT)  

Stool antigen test Positive Negative Row Total Predictive Values 

Positive 25 1 26 PPV***=25/26 (96%) 

Negative 1 39 40 NPV****=39/40 (97.5%) 

Column Total 26 40   

 SN*=25/26 (96%) SP**=39/40 (97.5%)   

 Urea Breath Test (UBT)  

Serum Antibody Test Positive Negative Row Total Predictive Values 

Positive 19 12 31 PPV=19/31 (61%) 

Negative 7 25 32 NPV=25/32 (78%) 

Column Total 26 37   

 SN=19/26 (73%) SP= 25/37(67.5%)   

*SN (Sensitivity)= Number of correctly diagnosed positive/Number of total tested positive (including false negative) 

**SP (Specificity)=Number of correctly diagnosed negative/Number of total tested negative (including false positive) 

***PPV (Positive Predictive Value) = Number of true positive tests/Total number of positive tests (including false positive) 

****NPV (Negative Predictive Value) = Number of true negative tests/Total number of negative tests (including false negatives) 

 

 

Considering sex-based diagnostic performance, 

the stool antigen test among male participants (n 

= 21) had perfect performance, with 100% sen-

sitivity and specificity (7 true positives and 14 

true negatives). Also, the stool antigen test 

among female participants (n = 45) performed 

very well, with a sensitivity of 94.7% and speci-

ficity of 96.2%. No statistically significant dif-

ference was observed between males and fe-

males for stool antigen test positivity (P = 0.88). 

Similarly, differences in serum antibody test per-

formance by sex were not statistically significant 

(P = 0.52). 

The results of the serum antibody test showed 

lower accuracy, with a sensitivity of 57.1% and 

specificity of 64.3% among males, and the sen-

sitivity and specificity of antibody test among fe-

males were 78.9% and 61.5%, respectively. De-

tailed sex-specific diagnostic performance data 

are provided in the supplementary material (Ta-

ble D).  

The ROC curve for the stool antigen test (Figure 

1) indicated near-perfect diagnostic perfor-

mance, with the curve approaching the upper left 

corner, consistent with high sensitivity and spec-

ificity values. The Area Under the Curve (AUC) 

for Stool Antigen test against UBT was found to 

be 0.968 (95% CI: 0.917–1) with P <0.001, il-

lustrating statistical significance. The overall ac-

curacy of this test was 96.9%. 
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Figure 1: ROC curve of stool antigen test for detection of H. pylori infection compared to Urea Breath Test 

 

Conversely, the ROC curve for the serum anti-

body test (Figure 2) showed lower diagnostic ac-

curacy of 69.8%. with an AUC of 0.678 (95% 

CI: 0.545-0.811) and a P -value of 0.015, indi-

cating statistical significance but inferior dis-

criminatory ability compared to the stool antigen 

test. 

 

 

 
Figure 2: ROC curve of serum antibody test for detection of H. Pylori infection compared to urea breath test 

 

Discussion 
 

This study compared the diagnostic performance 

of the stool antigen test and the serum antibody 

test against the UBT, which serves as the refer-

ence standard for detecting H. pylori infection 

among symptomatic patients in Kabul, Afghani-

stan. The stool antigen test showed diagnostic 
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accuracy, with high sensitivity, specificity, and 

overall accuracy was near to UBT.   

One of the key advantages of the stool antigen 

test is its ability to detect active infection rather 

than past exposure, which is particularly benefi-

cial in settings where IgG antibodies may remain 

elevated long after infection has cleared. This 

characteristic makes the stool antigen test a prac-

tical and reliable alternative to UBT, especially 

in areas where UBT is inaccessible or unafford-

able.  

Our results are very similar to those of Gisbert et 

al.’s large meta-analysis, which found that mon-

oclonal stool antigen tests had a pooled sensitiv-

ity of 94% (95% CI 93-95%) across multiple 

studies (26). Similarly, in a large-scale meta-

analysis focusing on pediatric populations, Zhou 

et al. reported pooled sensitivity of 92.1% and 

specificity of 94.1% for stool antigen tests, 

thereby confirming the efficacy of this method 

across various age groups (27). This emphasizes 

the effectiveness of stool antigen test for detect-

ing H. pylori infection.  

Regarding serology, our study’s serum antibody 

test had results (sensitivity 73%, specificity 

67.5%, AUC 0.678) similar to those from a pe-

diatric meta-analysis by Yu et al., which re-

ported that the pooled sensitivity for various IgG 

ELISA tests was 79.2% (28) and the specificity 

was 89% (29). These values are lower than se-

rum antibody values, which is a well-known lim-

itation of serum antibody tests. This is especially 

true in settings with high prevalence and chronic 

exposure, where serology can overestimate ac-

tive infection (30). 

Our findings also revealed gender-based differ-

ences in the diagnostic performance of both 

tests. For the antibody test, females had higher 

sensitivity (78.9%) compared to males (57.1%), 

suggesting better ability to detect infection 

among women. Conversely, specificity was 

slightly higher in males (64.3%) than females 

(61.5%), indicating that a negative antibody re-

sult might be more reliable in ruling out infection 

among male patients. Obaidd et al. also demon-

strated notable differences in the sensitivity and 

specificity of antibody tests based on gender, re-

vealing superior specificity in males and en-

hanced sensitivity in females (31).  

These differences may be influenced by several 

factors, including biological variation in im-

mune response, healthcare-seeking behavior, or 

environmental exposure patterns (32), particu-

larly relevant in Afghanistan. However, due to 

the limited sample size (particularly among 

males) these differences should be interpreted 

with caution.  

The ROC curve for the stool antigen test neared 

the upper-left corner, indicating near-perfect dis-

crimination, while the serum antibody curve was 

significantly lower, with an AUC of 0.678. 

These findings are alongside with a meta-analy-

sis of diagnostic accuracy test and a cross sec-

tional study from Mardan, Pakistan (33,34) in 

clinical settings, highlighting reliance on inap-

propriate treatment decisions, which resonates 

with concerns identified in other studies.  

In Afghanistan, where access to UBT and endo-

scopic diagnostics is limited-particularly in rural 

areas-the stool antigen test provides a practical, 

accurate, and non-invasive alternative.  

The UBT, while accurate, requires specialized 

equipment and trained personnel and is not 

widely available outside major urban centers. 

Beside these challenges the average cost of UBT 

is about $17.50 USD, in comparison with stool 

antigen at $4.35 USD and antibody test at $2.17 

USD, so it shows the affordability of the UBT 

test is difficult. In contrast, the stool antigen test 

is cost-effective, easy to administer, and does not 

require advanced laboratory infrastructure, mak-

ing it a practical choice for both urban and rural 

health facilities. Given the high prevalence of H. 

pylori infection reported in Afghanistan-up to 

75% in some regions-wider adoption of stool an-

tigen testing could improve diagnostic accuracy, 

support targeted therapy, and reduce the long-
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term burden of H. pylori-associated complica-

tions such as peptic ulcer disease and gastric can-

cer.  

 

Limitations 
 

The current study was subject to several limita-

tions. Firstly, the number of participants in this 

study was small, which limits the generalizabil-

ity of our findings. However, the widespread 

Over-the-Counter (OTC) use of PPIs among the 

study population played a key role in this small 

number of participants, since the majority of the 

referred patients used PPIs in the last two weeks 

prior to the study, thus rolling them out of the 

study. Secondly, the study setting was limited to 

one health facility, which also reduces the gen-

eralizability of the study findings. Additionally, 

only a single commercial kit for both the stool 

antigen and serum antibody tests, without com-

parison to alternative brands or platforms, the 

generalizability of our diagnostic accuracy esti-

mates may be limited, as kit-to-kit performance, 

variability is well documented.  

Finally, the study relied on patient self-report to 

determine PPI use and antibiotics use eligibility 

for inclusion, which introduces the potential for 

recall bias.  

Conclusion  
 

The stool antigen test demonstrated high diag-

nostic accuracy compared with the urea breath 

test, indicating that it is a reliable and accessible 

tool for identifying H. pylori infection in our set-

ting. In contrast, the serum antibody test showed 

lower performance, limiting its usefulness for 

routine diagnosis.  

These findings highlight the value of stool anti-

gen testing as a feasible option for frontline clin-

ical practice. We recommend that the stool anti-

gen test be considered for integration into na-

tional diagnostic protocols and clinical guide-

lines, particularly in resource-limited environ-

ments where access to UBT is constrained. Fu-

ture studies comparing multiple kits would fur-

ther strengthen the evidence for national adop-

tion.   
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