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Comparison of stool antigen test with gastric biopsy
for the detection of Helicobacter Pylori infection
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ABSTRACT

Objective: Helicobacter Pylori (H.pylori) is one of the most important causes of dyspepsia and diagnosis can
be made by invasive or non-invasive methods. One of the non-invasive methods, H.pylori stool antigen test
(HpSA) is simple, fast and relatively inexpensive. According to this view with regard to gastric biopsy as a
gold standard the sensitivity, specificity, positive and negative predictive values of this method were
calculated.

Methodology: Stool samples of 61 patients who underwent upper endoscopy and gastric biopsy due to
dyspepsia were evaluated for H. Pylori stool antigen using sandwich ELISA method.

Results: From the 61 patients who participated in this study, H.pylori was diagnosed in 38 (62.3%) gastric
biopsies, 25(66%) of these had positive HpSA test. Also, of 27 (37.7%) positive HpSA cases, H.pylori was seen
in 25 gastric biopsies. For this method, sensitivity of 66% with 93% positive predictive value was calculated.
Also, 91% specificity with 62% negative predictive value was estimated.

Conclusion: High positive HpSA indicates high risk of H.pylori infection and high specificity shows that
the likelihood of false positive is low. Therefore, physicians can trust on this method and start patient’s
treatment.
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rapid urease testing and culture require endoscopy.
They are expensive and difficult to perform in
young children.'? The non-invasive methods have
recently been increased. One of them, 13C- urea
breath test despite high sensivity and specificity
has a relatively high cost and requires trained staff
and well equipped laboratory instruments. Also,
the low specificity and complicated performance
in children are the other limitations of this test.'
The serological tests are the other non-invasive
diagnostic methods.



Since antibodies may remain after eradication
especially in children, it lacks reliability and is not
an appropriate method for post-treatment follow
up.'? H.pylori stool antigen test (HpSA) is another
non-invasive method using a commercial kit based
on enzyme - linked immunosorbent assay (ELISA)
technique by means of monoclonal or polyclonal
antibodies against H.pylori. This technique has
several advantages over the other techniques. The
sensitivity (94%) and specificity (81%) are high and
is used for diagnosis as well as monitoring after
treatment. It is not only simple, fast and inexpensive
but also requires no laboratory attendance (only
stool sample is needed) or fasting which is required
for endoscopy and urea breath test. Therefore, this
method is particularly useful in children.'*¢ The
new generated monoclonal HpSA test replace the
less reliable polyclonal antibodies.

The objective of the present study was to evaluate
the diagnostic value of HpSA using the current
kit in Iran in comparison to biopsy and histology
as a gold standared method. Then, sensitivity,
specificity, positive and negative predictive values
were calculated.

METHODOLOGY

This study was done on 61 consecutive
outpatients under 45 years of age with dyspeptic
symptoms. All the patients provided written
consent and this study which was approved by the
Ethics committee of Babol University of Medical
Sciences. The exclusion criteria were the presence
of gastrointestinal bleeding during endoscopy,
gastric carcinoma and treatment with antibiotic,
Bismuth or proton-pump inhibitor four weeks prior
to collecting stool samples. Upper endoscopy was
performed in all patients and one biopsy specimen
of the antrum and one of the corpus were obtained
from each patient. The specimens were fixed in
formalin, stained with hematoxylin and eosin and
modified Giemsa and examined for the presence
of H.pylori by two independent pathologists. They
were unaware of the results of the HpSA test.
H.pylori positive status was defined if H.pylori was
identified in histologic examination.

A fresh stool sample was collected from each
patient and stored at -20c until analyzed. HpSA
test (GA Generic Assay, Germany) was performed
according to manufacturer recommendation.
Those performing and reading the test had no
knowledge of the H.pylori status of the patients.
The HpSA test is a qualitative, sandwich ELISA
method using polyclonal H.pylori antibodies
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adsorbed to microwells as capture antibody. After
stool samples were unfrozen, small portion of
each sample emulsified with diluent by using an
applicator stick. 100 pl of diluted stool samples and
negative and positive controls were transferred to
the wells. After incubation at room temperature
and thorough washing, rabbit polyclonal anti-H.
pylori antibody conjugated with Biotin was added
to each well.

Again 30 minutes incubation at room temperature
and thorough washing was done. Then, Avidin
conjugated ~ with  horseradish  peroxidase
(HRP) was dispensed to each well, incubated
at room temperature for 30 minutes and then
tetramethybenzidine (TMB) and H202 was added
to each well. After 15 minutes incubation at dark,
120 pl of a stopping solution (sulfuric acid) was
added and the optical density (OD) for each well
was obtained at 450 nm and 630 nm as reference
wavelengths by spectrophotometer (Avernest, stat
fax 3200, USA). According to the manufacturer
instruction, the cut-off value was obtained by the
mean OD of negative control at 450nm, plus 0.1.
OD < cut-off was defined negative, OD> cut-off was
considered positive.

RESULTS

Sixty one patients (25 men and 36 women)
with mean age of 31.1£7.5 years complaining of
dyspeptic symptoms were enrolled in this study.
H. pylori was diagnosed in 38(62.3%) gastric
biopsies and 25 of these had positive HpSA. Also,
of 27 (37.7%) stool samples with positive HpSA test,
H.pylori was positive in 25 gastric biopsies. The
statistical results are shown in Table-I.

DISCUSSION

The most important finding of this study was high
specificity (91.3%) of the HpSA test pointing to low
rate of false positive. Also, high positive predictive

Table-I: The statistical results of H. pylori
stool antigen test.

95% Concidence

Intervals
Sensitivity 66% 51 to 81
Specificity 91% 80 to 100
Positive predictive value ~ 93% 83 to 100
Negative predictive value  62% 45to0 78
Likelihood Ratio+ 7.57 1.97 to 29.0
Likelihood Ratio - 0.37 0.24 to 0.59
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value (92.6%) indicates the high probability of H.
pylori infection. The first experience of HpSA
method in Iran was published in 2003. Their study
was conducted on 54 patients with gastrointestinal
problems. The sensitivity of HpSA before treatment
was 78.6% (higher than our study, 65.8%), specificity

was 92.3% (nearly equal to our finding, 91.3%).”

In 2005 a study was carried out on 100 children

with dyspeptic symptoms in Tabriz, Iran. They

compared three diagnostic methods (histology,
serological test and HpSA). HpSA sensitivity and
specificity was 54.8% and 79.4%, respectively.®

All comparative studies which were done outside

IRAN since 2000, showed different results.’'” User

manual of this commercial kit specifies sensitivity

of 91% and specificity of 100%. For explanation of
these obvious differences, the following reasons are
most likely to be considered:

1. These commercial kits are manufactured
abroad, therefore storage and transportation
can affect the quality of these kits (the best
storage temperature is - 2 to - 8 ¢). On the other
hand, HpSA Kkits typically expire at a maximum
of two months after the date of manufacture.
Considerable transport time can influence
performance of the test.

2. According to the instruction, this commercial kit
is able to detect 15ng/ml of H. pylori antigen.
There may be a decrease in gastric bacterial
load of the patients due to overconsumption of
antibiotics in Iran that plays an inhibitory role
on bacterial growth.

3. Quality control and human error in laboratory
performance could also justify the difference.

4. There are a number of technical errors that can
affect HpSA test result. Some of these problems
are presented as:

a. Cross contamination that can lead to false
positive.

Incorrect dilution.

Insufficient homogenization after dilution.

d. Fermented samples with PH values below 5
after suspension preparation may produce
false negative results.

e. The instruction cut-off is according to
company protocol. A new cut- off may
increase performance effectiveness.

0o

The present study shows a very high specificity
(91.3%) of the HpSA test that means a positive
result from the HpSA test is low in patients without
H.pylori infection. (low number of false positive
about 1 in 10 tests). Also, high positive predicative
value (92.6%) indicates that if HpSA test is positive,
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the probability of H. pylori infection should be
considered.

It can be concluded that the positive HpSA test
has a good sensitivity for the diagnosis of H. pylori
infection but negative HpSA test is not reliable
enough to rule out H.pylori infection. Therefore,
with respect to the results of other studies and also
this study, HpSA test can be a reliable method for
detection of H.pylori infection and physicians have
to be more careful in their interpretation. Test and
treat approach was recommended at Maastricht II1
consensus for patients with dyspeptic symptoms
referred to primary level of medical services.
This method can be applied in patients below 45
years old, without reflux symptoms, no NSAID
consumption and no high risk symptoms (like
weight loss). As a consequence, the HpSA test for
the detection of H.pylori infection seems to be a
good alternative for invasive diagnostic tests such
as urea breath test, especially in our country.

ACKNOWLEDGMENT

We would like to thank the Vice Chancellery for
Research of Babol University of Medical Sciences
for the financial support.

REFERENCES

1. Tiryaki Z, Yilmaz-Ciftdogan D, Kasirga E. Diagnostic value
of stool antigen and antibody tests for Helicobacter pylori
infection in Turkish children with upper gastrointestinal
complaints before and after eradication. Turk Pediatr.
2010;52(5):505-511.

2. Falaknazi K, Jalalzadeh M, Vafaeimanesh ]. Noninvasive
Stool Antigen for Screening of Helicobacter Pylori infection
and Assessing Success of Eradication Therapy in Patients on
Hemodialysis. Iran ] Kidney Dis. 2010;4(4):317-321.

3. Gulcan E.M, Varol A, Kutlu T, Cullu F, Erkan T, Adal E, et
al. Helicobacter pylori Stool Antigen Test. Indian ] Pediatr.
2005;72(8):675-678.

4. Shimoyama T, Kobayashi I, Kato C, Kodama M, Fukuda
Y. Comparison of monoclonal antibody-based stool
antigen tests to determine the results of Helicobacter pylori
eradication therapy. Scandinavian ] Gastroenterology.
2010;45:1431-1434.

5. Shimoyama T, Sawaya M, Ishiguro A, Hanabata N,
Yoshimura T, Fukuda S. Applicability of a rapid stool
antigen test, using monoclonal antibody to catalase,
for the management of Helicobacter pylori infection. ]
Gastroenterol 2011;46:487-491.

6. Antos D, Crone ] Konstantopoulos N, Koletzko S. Evaluation
of a Novel Rapid One-Step Immunochromatographic
Assay for Detection of Monoclonal Helicobacter pylori
Antigen in Stool Samples from Children. J Clin Microbiol.
2005;43(6):2598-5601.

7. Ebrahimi Daryani N, Fatemi SR, Shirazi MH, Sarafnezhad
A, Houdel E, Shahrestani ST, et al. Role of fecal
Hellicobacterpylori Antigen for diagnosis and follow up
after treatment of patients affected with this bacteria. ] Med
Council of IRI. 2003;20(4):247-2510.



10.

11.

12.

13.

Rafeey M, Abdinia B, Comparison of invasive with
noninvasive diagnostic tests of Helicobacter pylori in
children. Zahedan ] Res Med Sci. 2005;2:125-130.

Calvet X, Sanchez-Delgado ], Montserrat A, Lario S,
Ramirez- Lazaro M], Quesada M, et al. Accuracy of
diagnostic tests for helicobacter pylori: a reappraisal. Clin
Infect Dis. 2009;48(10):1385-1391.

Guven MA, Ertas IE, Coskun A, Ciragil P. Serologic and
stool antigen assay of helicobacter pylori infection in
hyperemesis gravidarum: which test is useful during early
pregnancy? Taiwan ] Obstet Gynecol. 2011;50(1):37-41.
Kesli R, Gokturk HS, Eybayrak M, Karabagli P, Terzi Y.
Comparison of the diagnostic values of the 3 different stool
antigen tests for the noninvasive diagnosis of helicobacter
pylori infection. ] Investig Med. 2010;58(8):982-986.

Calvet X, Lario S, Ramirez-Lazaro M], Montserrat A,
Quesada M, Reeves L, et al. Comparative accuracy of 3
monoclonal stool tests for diagnosis of helicobacter pylori
infection among patients with dyspepsia. Clin Infect Dis.
2010;50:323-324.

Van leerdam ME, Van der ende A, Ten Kate FJW, Rauws
EAJ, Tytgat GNJ. Lack of accuracy of the noninvasive
helicobacter pylori stool antigen test in patients with
gastroduodenal ulcer bleeding. Am ] Gastroenterology.
2003;98:798-801.

14.

15.

16.

17.

Pak J Med Sci

Comparison of stool Ag test with gastric biopsy for H.pylori

Cullen KP, Broderick BM, Jayaram ], Flynn B, OConnor HJ.
Evaluation of the helicobacter pylori stool antigen (HpSA)
test in routine clinical practice-is it patient- friendly? Ir Med
J. 2002;95(10):305-306.

Gisbert JP, Pajares JM. Diagnosis of helicobacter pylori
infection by stool antigen determination: a systematic
review. Am ] Gastroenterol 2001;96(10):2829-2838.
Weingart V, Russmann H, Koletzko S, Weingert J, Hochter
W, Sckmann M. Sensitivity of a Novel Stool Antigen Test
for Detection of Helicobacter pylori in Adult Outpatients
before and after Eradication Therapy. ] Clin Microbiol.
2004,;42:1319-1321.

Koletzko S, Konstantopoulos N, Bosman D, Feydt-Scmidt
A, Van der Ende A, Kalach N, et al. Evaluation of a
novel monoclonal enzyme immunoassay for detection of
Helicobacter pylori antigen in stool from children. Gut.
2003;52:804-806.

2013 Vol.29 No.1  www.pjms.com.pk 71



