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ABSTRACT
Today, the gold standard for diagnosing Helicobacter pylori infection is by urea breath test (UBT). However, UBT tests 
are not widely available in several remote areas in Indonesia. Stool antigen test (SAT) is an alternative diagnostic 
test for H. pylori infection. However, it is unclear whether the performance of SAT to diagnose H. pylori infection 
can be comparable with UBT accuracy. This report was aimed to determine the accuracy of SAT to diagnose H. 
pylori infection as an alternative to UBT. Our case-based literature review indicates that SAT has high sensitivity 
(79–96.4%); therefore, SAT can help doctors in ruling out H. pylori infection. SAT also demonstrates remarkable 
specificity of stool antigen examination (98.6–100%), suggesting that SAT can help doctors in ruling in H. pylori 
infection.
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Introduction

Dyspepsia is a complex symptom that arises in 
the upper gastrointestinal tract. The symptoms include 
epigastric pain or discomfort, heartburn, excessive 
burping, excessive belching, acid regurgitation, slow 
digestion, nausea, bloating, and early satiety. The etiology 
of dyspepsia consists of acid secretion such as a duodenal 
ulcer or gastroesophageal reflux disease, impaired 
gastrointestinal motility, functional, hypersensitivity, 
neuromuscular dysfunction, and specific stimuli in 
example caused by Helicobacter pylori [1]. H. pylori 
infection is very common in the world. Several studies for 
Asia’s H. pylori infection prevalence rates ranging from 
20% to 84%, Africa’s prevalence rates  41.3%  91.3%, 
and USA’s prevalence rates among the low-income 
population is about 79% [2], [3], [4], [5], [6], [7], [8], [9]. In 
Indonesia, H. pylori infection prevalence is 22.1% [10]. 
Today, the gold standard to diagnose H. pylori infection 
is by urea breath test (UBT) [11].

H. pylori produce active urease that converts 
urease to ammonium and converts CO2 in the stomach. 

UBT uses isotope-labeled urea consumed by the 
patient that will be broken down by H. pylori. UBT is 
divided into two types, 13C, and 14C tests. The 13C is non-
radioactive, while 14C uses radioactive isotope. UBT’s 
function is to confirm the colonization and to monitor 
H. pylori’s eradication [12]. In Indonesia, UBT is not 
widely available. The 13C-UBT is available in cities 
such as Jakarta, Surabaya, Medan, and Makasar, 
meanwhile 14C available in North Sumatra, West Java, 
Jakarta, Yogyakarta, East Java, Bali. UBT is relatively 
expensive [13].

Stool antigen test (SAT) is an alternative 
diagnostic test for H. pylori infection. SAT has several 
advantages, such as non-invasive, more accessible, 
faster, and does not require expensive chemicals and 
equipment. Hence, the price is less costly than UBT 
(the cost is about USD 20). Also, the SAT is widely used 
in Indonesia. The first method of SAT is the enzyme 
immunoassay (EIA), which is a method based on 
polyclonal antibodies and has been shown to have high 
accuracy. EIA-based assays, such as the commercial kit 
Premier Platinum HpSA, can be used in Indonesia [6], [7]. 
Although it is well known that the SAT has high accuracy, 
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it is not clear whether the performance of the SAT to 
diagnose H. pylori infection can be comparable with 
UBT accuracy. Therefore, this case-based review will 
discuss the comparison of the accuracy of SAT and UBT 
in diagnosing H. pylori infection.

Case Presentation

A 40-year-old male patient presented with 
worsening epigastric pain since three days ago came to 
a nearby clinic. The pain had appeared for 4 months but 
had gotten worse in the last 3 days. It was described as 
heartburn that appears intermittently. Nausea, vomiting, 
and decreased appetite were reported. The patient took 
antacids to alleviate his symptoms, but they did not get 
better. He did not have a history of consumption of 
over-the-counter medications. The patient’s vital signs 
were within the normal range.

The doctor diagnosed the patient with 
dyspepsia and suspected it is caused by H. pylori 
infection due to its high prevalence in the area. 
However, the UBT to confirm the infection is not 
available in the city, and the nearest hospital is 
12  h away. The doctor had read an alternative to 
diagnose H. pylori infection by detecting its antigen in 
stool, considered doing a SAT on the patient rather 
than referring the patient. Nevertheless, the doctor 
wondered if SAT performance in diagnosing H. pylori 
infection was comparable to the UBT.

Methods

Search strategy

We searched for studies from five databases 
(PubMed, Cochrane, Scopus, EBSCO, and Proquest) 
using keywords: Dyspepsia, SAT, UBT, H pylori infection, 
and their synonyms, respectively. The keywords used on 
each search at different databases are shown in Table 1.

Eligibility criteria

The studies were determined to be eligible 
for this review using inclusion and exclusion criteria. 
The inclusion criteria cover the type of the study 
(systematic review/meta-analysis of cross-sectional 
study or cross-sectional study) and the relevance of 
the research which includes: (1) The SAT used in the 
study is immunoassay (EIA) and (2) the reference 
test used in the study is the UBT. As for the exclusion 
criteria, we excluded studies with animals, studies with 

a language other than English, and studies with no full 
text available.

Critical appraisal

The selected studies were appraised critically 
using the combination of Critical Appraisal Tools for 
Diagnostic Studies checklist from http://www.cebm.net 
(Oxford University).

Table 1: Search strategy and keywords used
Database Search terms Hits articles Selected articles
PubMed (((((((dyspepsia[Title/Abstract]) 

OR (dyspeptic[Title/Abstract])) OR 
(indigestion[Title/Abstract])) OR 
(dyspepsia[MeSH Terms])) OR 
(indigestion[MeSH Terms])) AND ((((((stool 
antigen examination[Title/Abstract]) OR (stool 
antigen test[Title/Abstract])) OR (fecal antigen 
examination[Title/Abstract])) OR (fecal antigen 
test[Title/Abstract])) OR (stool antigen[Title/
Abstract])) OR (fecal antigen[Title/Abstract]))) 
AND ((urea breath test) OR (UBT))) AND 
((((helicobacter pylori[MeSH Terms]) OR 
(helicobacter pylori infection[Title/Abstract])) 
OR (h. pylori[Title/Abstract])) OR (h. pylori 
infection[Title/Abstract]))

73 2

Cochrane (dyspepsia OR dyspeptic OR indigestion) in 
Title Abstract Keyword AND (stool antigen 
examination OR fecal antigen examination 
OR stool antigen OR fecal antigen OR 
stool antigen test OR fecal antigen test) in 
Title Abstract Keyword AND (urea breath 
test OR UBT) in Title Abstract Keyword 
AND (helicobacter pylori OR h pylori OR 
helicobacter pylori infection) in Title Abstract 
Keyword- (Word variations have been 
searched)

19 0

Scopus TITLE-ABS-KEY (dyspepsia OR dyspeptic 
OR indigestion) AND (stool AND antigen 
AND examination OR fecal AND antigen AND 
examination OR stool AND antigen AND test 
OR fecal AND antigen AND test OR stool 
AND antigen OR fecal AND antigen) AND (ure 
AND breath AND test OR ubt ) AND (h. pylori 
OR h. pylori AND infection OR helicobacter 
AND pylori OR helicobacter AND pylori AND 
infection)

100 1

EBSCO (TI Urea Breath Test OR TI UBT OR AB Urea 
Breath Test OR AB UBT) AND (TI H. pylori 
OR TI H. pylori infection OR TI helicobacter 
pylori OR TI helicobacter pylori infection OR 
AB H. pylori OR AB H. pylori infection OR AB 
helicobacter pylori OR AB helicobacter pylori 
infection) AND (TI stool antigen examination OR 
TI fecal antigen examination OR TI stool antigen 
OR TI fecal antigen OR TI stool antigen test 
OR TI fecal antigen test OR AB stool antigen 
examination OR AB fecal antigen examination 
OR AB stool antigen OR AB fecal antigen OR 
AB stool antigen test OR AB fecal antigen 
test) AND (TI Dyspepsia OR TI Indisgestion 
OR TI Dyspeptic OR AB Dyspepsia OR AB 
Indisgestion OR AB Dyspeptic)

33 0

Proquest (ti((“h. pylori infection”) OR (“helicobacter pylori 
infection”) OR (“h. pylori”) OR (“helicobacter 
pylori”)) OR ab((“h. pylori infection”) OR 
(“helicobacter pylori infection”) OR (“h. pylori”) 
OR (“helicobacter pylori”))) AND (ti((“urea 
breath test”) OR (“UBT”)) OR ab((“urea breath 
test”) OR (“UBT”))) AND (ti((“stool antigen 
examination”) OR (“fecal antigen examination”) 
OR (“stool antigen test*”) OR (“fecal antigen 
test*”) OR (“stool antigen”) OR (“fecal 
antigen”)) OR ab((“stool antigen examination”) 
OR (“fecal antigen examination”) OR (“stool 
antigen test*”) OR (“fecal antigen test*”) 
OR (“stool antigen”) OR (“fecal antigen”))) 
AND (ti((“dyspep*”) OR (“indigestion”)) OR 
ab((“dyspep*”) OR (“indigestion”)))

121 0
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Data extraction

The data extracted from each study included 
validity (evidence level, blinding, the spectrum of patients, 
and reference standard), importance (sensitivity, specificity, 
positive predictive value, and negative predictive value), 
and applicability of the study in our setting.

RESULTS

Search selection

Articles on five different journal databases were 
performed using search terms provided in Table 1. These 
comprehensive searches were done to find articles 
regarding the SAT as a diagnostic tool for H. pylori 
infection compared to UBT. Then, articles obtained were 
screened using predefined selection and eligibility criteria.

Figure  1 shows the search and selection flow 
of studies selected in this EBCR. The study was carried 
out on five databases. After removing duplication articles 
between databases, 187 articles were obtained with the 
following details: 72 articles from PubMed, ten articles 
from Cochrane, 85 articles from Scopus, 12 articles from 
EBSCO, and 8 articles from Proquest. A hundred eighty-
seven articles were obtained, and then screened for titles 
and abstracts using eligibility criteria, and 18 articles met the 
criteria. After assessing 18 full-text articles using eligibility 
criteria, three studies were obtained (Hooton et al. [14], 
Chen et al. [15], and Braden et al. [16]). Subsequently, we 
appraised the three studies for their validity, importance, 
applicability, and level of evidence (Table 2)

Discussion

Validity tests were done in all three studies, 
and we concluded that all three articles were valid. In 
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Figure 1: Flowchart of the searching strategy and study selection
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the study conducted by Hooton et al., the spectrum of 
patients is representative of those in whom it would 
be used in practice, including patients with dyspepsia. 
In the study, both the UBT and the SAT were done 
to every patient who was included in the trial, so the 
reference standard (in this case, UBT) was applied 
regardless of the index test result (SAT). However, 
blinding to the comparison of the UBT and SAT was 
not stated in the study [14]. In the second study done 
by Chen et al., the spectrum of patients included both 
patients with dyspepsia and asymptomatic patients. 
However, since the data analysis of patients with 
dyspepsia and asymptomatic patients is separated, it 
is still representative of those in whom it would be used 
in practice. In this study, every patient was tested with 
serology, UBT, HpSA ELISA test, and HpSA rapid test. 
Blinding to the comparison of these tests was not stated 
in the study [15]. In the study by Braden et al., the 
spectrum of patients included patients with abdominal 
pain, which is representative of those in whom it would 
be used in practice since one of the main signs of 
dyspepsia is abdominal pain. All patients were screened 
for H. pylori infection using the UBT and HpSA, so 
the reference standard test was used regardless of 
the index test result. The author also did not state the 
blinding to the comparison of both tests [16]. Although 
all three studies do not indicate the blinding to the 
comparison between the reference standard and the 
index test, the result of both tests (UBT and SAT) that 
were used is objective, so the chance of bias is low, 
therefore blinding to the comparison of these two tests 
is not necessary [14], [15], [16].

The sensitivity of the stool antigen examination 
presented in the three studies ranged from 79% 
to  96.4%. The results indicate that the studies have 
high sensitivity, so SATs can help doctors rule out H. 
pylori infection. The three studies also demonstrate the 
remarkable specificity of stool antigen examination, 
ranging from 98.6% to 100%. These results suggested 
that the SAT can help doctors in ruling in H. pylori 
infection (especially in the first two studies, the specificity 
is similar to the gold standard). For positive Likelihood 
Ratio (LR), Hooton et al. and Chen et al. have undefined 
results; meanwhile, Braden et al. has 65.4. Still, all of 
the studies show us a robust probability to find positive 
results in positive patients than in negative patients. 
In Hooton et al., Chen et al., and Braden et al.’s, the 
negative LR is 0.21, 0.04, and 0.085, respectively. 
Although Hooton et al.’s result showed the probability of 
around -30%, studies done by Chen et al. and Braden 
et al. give us a strong probability to find negative results 
in negative patients than in positive H. pylori-infected 
patients due to the low score, which are lower than 0.1. 
Positive predictive value in each Hooton et al., Chen 
et al., and Braden et al.’s studies is 100%, 100%, 
and 91.6%, respectively. The results are incredibly high, 
which means that there is a high probability for patients 
with positive results to be infected by H. pylori. Besides, 
negative predictive value for Hooton et al. is 83.5%, 

for Chen et al. is 88%, and for Braden et al. is 98.6%. 
Although not as high as the positive predictive value, 
these scores are high enough to increase physician’s 
confidence that negative patients are not infected by H. 
pylori. From these importance measurements, we can 
conclude that EIA SAT is as useful as UBT (almost have 
perfect scores) to be tools for ruling in the diagnosis of 
H. pylori infection, and is sufficient enough to be tools 
for ruling out the diagnosis of H. pylori infection aside 
from UBT test as the gold standard [17], [18].

Therefore, the application of the SAT as a 
choice in diagnosing H. pylori infection is reasonable. 
The SAT, in this case, the EIA, is widely available 
in Indonesia and inexpensive compared to UBT. 
Moreover, the SAT is found to be high in sensitivity and 
specificity. Furthermore, based on its LR, the SAT would 
generate moderate to significant changes to the pretest 
probability, which in turn would play a role in the doctor’s 
decision to initiate treatment — in our setting, the pretest 
probability, solely determined by the prevalence of H. 
pylori infection in Indonesia, which is 0.22 [10],  [19]. 
In respect of that, the post-test probability would be 
above 0.86, which is relatively high. In conclusion, the 
SAT would help manage patients suspected of infection 
by H. pylori.

Conclusion

We conclude that SAT accuracy on diagnosing 
dyspeptic patients caused by H. pylori is comparable to 
UBT. Moreover, the SAT is more widely available and 
inexpensive than UBT.
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