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Abstract
AIM: To investigate the effects of proton pump inhibi-
tor (PPI) treatment on stool antigen test using the Tes-
tMate pylori enzyme immunoassay. 

METHODS: This study assessed 28 patients [16 men 
and 12 women; mean age (63.1 ± 5.9) years; range, 
25-84 years] who underwent stool antigen test and urea 
breath test (UBT) before and after PPI administration. 

RESULTS: Using the UBT as the standard, the sensitiv-

ity, specificity and agreement of the stool antigen test in 
all 28 patients were 95.2%, 71.4%, and 89.3%, respec-
tively, before PPI administration, and 88.9%, 90.9%, 
and 89.3%, respectively, after PPI treatment. Mean UBT 
values were 23.98% ± 5.33% before and 16.19% ± 
4.75% after PPI treatment and, in 15 patients treated 
for ≥ 4 wk, were significantly lower after than before 
4 wk of PPI treatment (12.58% ± 4.49% vs  24.53% ± 
8.53%, P  = 0.048). The mean optical density (A 450/630) 
ratios on the stool antigen test were 1.16 ± 0.20 before 
and 1.17 ± 0.24 after PPI treatment (P  = 0.989), and 
were 1.02 ± 0.26 and 0.69 ± 0.28, respectively, in the 
group treated for > 4 wk (P  = 0.099). 

CONCLUSION: The stool antigen test was equally 
sensitive to the UBT, making it a useful and reliable di-
agnostic method, even during PPI administration. 
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INTRODUCTION
The urea breath test (UBT) has shown high sensitivity 
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Table 1  Results of urea breath test and stool antigen tests 
before proton pump inhibitor administration

and specificity in the non-invasive diagnosis of  Helico-
bacter pylori (H. pylori) infection, making the UBT one of  
the most valuable non-invasive tests for diagnosing H. 
pylori infection and eradication throughout the world[1]. 
This test has been recommended in the 2005 revision of  
the guidelines for H. pylori diagnosis and treatment of  the 
European Helicobacter study group (Maastricht Ⅲ)[2]. 

The stool antigen test, using polyclonal and monoclo-
nal antibodies, is another non-invasive method for detect-
ing H. pylori[3], with comparable sensitivity and specificity 
to the UBT. Maastricht Ⅲ has also recommended the 
stool antigen test as a simple, easy and useful method for 
detecting the presence or eradication of  H. pylori[2]. Native 
catalase was recently identified as an antigen produced 
by H. pylori[4]. Catalase is characterized by its stability, 
and the stool antigen test using a monoclonal antibody 
to catalase is both rapid, taking only about 70 min, and 
considered more specific than methods using polyclonal 
antibodies[4]. Although the UBT is non-invasive and the 
laboratory procedure is recognized as simple and easy, it 
requires a longer period of  time and trained medical staff. 
Moreover, the UBT is difficult for some patients, includ-
ing children, handicapped individuals with deteriorated 
activities of  daily life (ADL) and elderly individuals. The 
stool antigen test is a simpler analytical process, does not 
require as many medical staff  members and can be more 
readily applied for patients with reduced ADL, children, 
and the elderly. 

Proton pump inhibitors (PPIs) have strong antigastric 
secretion effects, as well as being bacteriostatic against 
H. pylori. Since UBT may yield false-negative results in 
patients being treated with PPIs[5,6], it has been recom-
mended that PPI treatment be suspended for at least 2 
wk prior to UBT for H. pylori infection. One of  the stool 
antigen tests available is the Testmate pylori antigen en-
zyme immunoassay (EIA)[7], which uses native catalase as 
an antigen. Thus, the precision of  this test in diagnosing 
H. pylori infection should remain stable even during PPI 
treatment. To determine their comparative accuracy in 
patients being treated with PPIs, we compared this stool 
antigen test and the UBT in patients before and after PPI 
administration.

MATERIALS AND METHODS
We assessed 28 patients [16 men and 12 women; mean 
age, (63.1 ± 5.9) years; range, 25-84 years] who had been 
referred to the Department of  Gastroenterology at Oita 
University Hospital and diagnosed with peptic ulcer, re-
flux esophagitis, or other diseases requiring PPI treatment. 

The UBT and stool antigen test were performed be-
fore and after PPI administration. Patients were treated for 
> 2 wk with the 3 types of  PPI commercially available in 
Japan: omeprazole (10 mg/d or 20 mg/d); lansoprazole (15 
mg/d or 30 mg/d); or rabeprazole (10 mg/d or 20 mg/d). 

Breath samples for UBT were collected before and 20 
min after each subject took a 100 mg UBIT tablet® (Ot-
suka Pharmaceutical, Tokyo, Japan). 13CO2/12CO2 ratios 

were analyzed by INIS (UBiT-IR300; Otsuka Electronics, 
Tokyo, Japan), with a cut-off  point of  2.5‰.

Stool samples were collected from each patient be-
fore and after PPI treatment, and stored at -80  ℃ until 
assayed. The stool antigen test was performed using the 
Testmate pylori antigen EIA (Wakamoto Pharmaceutical, 
Tokyo, Japan; Kyowa Medex, Tokyo, Japan). An aliquot 
of  100 mg stool was diluted into 0.4 mL of  diluted buf-
fer, and 50 µL, together with peroxidase-conjugated anti-
catalase monoclonal antibody, were added to a well and 
incubated for 1 h at 25  ℃. Absorbance was measured at 
wavelengths of  450 nm and 630 nm, with a cut-off  value 
of  0.120.

Statistical analysis
Statistical comparisons were performed using the χ 2 test, 
the Wilcoxon signed-rank test, and the paired t-test.

RESULTS
Prior to PPI administration, both the UBT and stool 
antigen tests yielded positive results in 20 of  28 patients 
and negative results in 5. One patient was positive on the 
UBT and negative on the stool antigen test, and 2 pa-
tients were negative on the UBT and positive on the stool 
antigen test. Using UBT as the standard, the sensitivity, 
specificity and agreement of  the stool antigen test before 
PPI treatment were 95.2%, 71.4%, and 89.3%, respec-
tively (Table 1). 

Following PPI administration, both the UBT and 
stool antigen test showed positive results in 16 patients 
and negative results in 9. Two patients were positive on 
the UBT and negative on the stool antigen test, and one 
was showed on the UBT and positive on the stool anti-
gen test. Using UBT as the standard, the sensitivity, speci-
ficity and agreement of  the stool antigen test after PPI 
treatment were 88.9%, 90.9%, and 89.3%, respectively 
(Table 2). 

Positivity of the UBT and stool antigen test before and 
after PPI treatment
The UBT positivity rates were 75.0% (21/28) before and 
64.3% (18/28) after PPI treatment (P = 0.55; Table 3). 
The stool antigen test positivity rates were 78.6% (22/28) 
before and 60.7% (17/28 cases) after PPI treatment (P = 
0.15). No significant differences in the positivity ratios of  
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Urea breath test

Positive Negative Total

Stool antigen test
Positive 20 2 22
Negative   1 5   6
Total 21 7 28

Sensitivity 95.2% (20/21), specificity 71.4% (5/7), agreement 89.3% (25/28).



the two assays were observed before (P = 0.75) or after (P 
= 0.58) PPI treatment. 

Measured values for UBT (13CO2/12CO2 ratios) and stool 
antigen test (A values) before and after PPI treatment
The mean UBT values were 23.98% ± 5.33% before and 
16.19% ± 4.75% after PPI treatment (P = 0.068), and 
were 24.53% ± 8.53% and 12.58% ± 4.49%, respectively 
(P = 0.048), in the 15 patients treated with PPIs for ≥ 4 
wk (Figure 1). 

The mean A ratios on the stool antigen test were 1.16 
± 0.20 before and 1.17 ± 0.24 after PPI treatment (P = 
0.989), and were 1.02 ± 0.26 and 0.69 ± 0.28, respectively 
(P = 0.099), in the 15 patients treated with PPI for ≥ 4 
wk (Figure 2). 

DISCUSSION
The stool antigen test is a non-invasive test for H. pylori, 
similar to the UBT. The test is simple and easy to per-
form, with good sensitivity and specificity[8]. An analysis 
of  89 reports found that the mean sensitivity, specificity, 
positive predictive value and negative predictive value 
were 91%, 93%, 92%, and 87%, respectively, among 10 
858 subjects who were not treated with H. pylori eradica-
tion therapy[3]. In addition, 8 reports of  tests with mono-
clonal antibody showed significantly better results (P < 
0.001), with mean sensitivity, specificity, positive predic-
tive value and negative predictive value of  96%, 97%, 
96%, and 97%, respectively. The Maastricht Ⅲ guidelines 
have found that the reliability of  the stool antigen test is 
comparable to that of  the UBT[2]. 

Despite its non-invasive nature, and high sensitivity 
and specificity, the UBT can lead to false-negative results 
in patients treated with drugs showing bacteriostatic ac-
tivity against H. pylori, such as PPIs, or inhibiting urease 

activity[5,6,9-12]. In those studies, the false-negative rates 
of  the UBT in patients treated with omeprazole or lan-
soprazole for 2 wk or 4 wk were ≥ 50%. We previously 
observed false-negative UBT results in 1 of  16 patients 
(6.3%) treated with 30 mg/d lansoprazole for 2 wk[6]. 
Several studies have also reported that the rate of  false-
negative results on the stool antigen test also increase in 
patients treated with PPI[13,14]. A comparison of  stool an-
tigen test and UBT results for 9 H. pylori-positive patients 
receiving PPI for 2 wk found a smaller degree of  change 
on the stool antigen test than on the UBT[15].

The authors found that, before PPI treatment, the 
stool antigen test showed high sensitivity, but lower speci-
ficity (71.4%). This was likely due to the small number 
of  patients showing negative results on the UBT (n = 7). 
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Table 2  Results of urea breath test and stool antigen tests 
after proton pump inhibitor administration

Urea breath test

Positive Negative Total

Stool antigen test
Positive 16   1 17
Negative   2   9 11
Total 18 10 28

Sensitivity 88.9% (16/18), specificity 90.9% (9/10), agreement 89.3% (25/28).

Table 3  Differences in positivity rates from before to after 
proton pump inhibitor treatment

Before 
PPI treatment

After 
PPI treatment

P  value

Urea breath test 75.0% (21/28) 64.3% (18/28) 0.55
Stool antigen test 78.6% (22/28) 60.7% (17/28) 0.15

25

20

15

10

5

0

Va
lu

e 
of

 u
re

a 
br

ea
th

 t
es

t 
‰

P  = 0.06848

P  = 0.04788

All patients
Patients receiving PPIs for more than 4 wk

Before PPI treatment    After PPI treatment        mean ± SEM

Figure 1  Urea breath test results (13CO2/12CO2 ratios) before and after pro-
ton pump inhibitor treatment. UBT results in all 28 patients were not altered 
by PPI treatment (P = 0.068). However, among patients treated for ≥ 4 wk, 
UBT results decreased significantly after PPI treatment (P = 0.048). UBT: Urea 
breath test; PPI: Proton pump inhibitor.
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Figure 2  Stool antigen test results (A450/A630 ratios) before and after proton 
pump inhibitor treatment. PPI treatment did not significantly alter stool anti-
gen test results, both in all patients (P = 0.989) and in those treated for ≥ 4 wk (P 
= 0.099). PPI: Proton pump inhibitor.

PPI: Proton pump inhibitor.
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these patients, the stool antigen test should be considered 
reliable and useful.

In conclusion, the stool antigen test showed stable 
results even during PPI treatment as well as sensitivity 
comparable to the UBT. In patients treated with PPI for 
≥ 4 wk, the stool antigen test showed more stable results 
than the UBT. The stool antigen test is therefore a useful 
and reliable diagnostic method for H. pylori infection. 

COMMENTS
Background
Although the urea breath test (UBT) is a reliable, non-invasive diagnostic test 
for Helicobacter pylori (H. pylori), it has a potential for false-negative results in 
patients treated with proton pump inhibitor (PPI). The stool antigen test is an-
other useful, easy to perform, non-invasive assay for H. pylori, with high sensi-
tivity and specificity. However, the effects of PPI treatment on stool antigen test 
results are unclear.
Research frontiers
Due to the increase in patients with gastroesophageal reflux disease and those 
treated with nonsteroidal anti-inflammatory drugs, the numbers treated with 
PPIs has increased throughout the world. Thus, reliable diagnostic tests for H. 
pylori are needed for patients treated with PPIs. The study describe the utility of 
a stool antigen test, using the TestMate pylori enzyme immunoassay, in patients 
treated with PPIs. 
Innovations and breakthroughs
Although many studies have reported results of stool antigen tests in patients 
treated with PPIs, none has assessed the relationship between measured value 
of stool antigen test and UBT results. To our knowledge, this study is the first 
to clarify the stability of the stool antigen test, relative to the UBT, in patients 
treated with PPIs.
Applications
Elderly patients and those with reduced daily activities who are treated with 
PPIs have increased. The UBT is somewhat difficult to perform in these pa-
tients. The authors found that the stool antigen test may be a useful alternative 
to the UBT in these patients. 
Terminology
The stool antigen test is a diagnostic assay for H. pylori. which identifies H. py-
lori antigens in feces using antigen-antibody reactions. This non-invasive assay 
has equal sensitivity and specificity to the UBT, and may be especially useful 
for children or elderly patients. 
Peer review
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