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ABSTRACT

OBJECTIVE: To compare the effectiveness of fecal antigen detection test with gastric biopsy via
upper Gl endoscopy for H pylori.

DESIGN: Comparative, observational, non- randomized.

PLACE AND DURATION OF STUDY: Sultan Qaboos University Hospital, Oman. February 2005 -
February 2006.

PATIENTS AND METHODS: Fifty patients with epigastric pain and heart burn were subjected to
upper Gl endoscopy and gastric biopsy for H. pylori and at the same time stool was sent for fe-
cal antigen detection for H. pylori.

RESULTS: Out of 30 females, 12 had biopsy proven H. pylori while 5 had positive fecal antigen
test.

In 20 male patients, 15 had positive biopsy while 12 had fecal antigen proven H. pylori.
CONCLUSION: This study doesn’t prove the effectiveness of fecal antigen detection test in
comparison with upper Gl endoscopy and biopsy, which is the gold standard test for H. pylori.
Hence we cannot recommend the test to replace upper Gl endoscopy and biopsy despite of the
low cost and less trouble to the patient.
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INTRODUCTION

Helicobacter pylori was first isolated by Warren and
Marshall in 1983 (1). This gram negative, spiral
shaped bacterium is a common human pathogen as-
sociated with gastritis, peptic ulcer and gastric carci-
noma (2). The disease involves different genes, and
studies suggest Cag A gene is more virulent than
other genes (3). It is one of the most common infec-
tions around the world, affecting almost half of the
world population (4). The highest rates of H. pylori
prevalence are in Western Europe, Asia and in lower
socioeconomic groups of developed countries like
America (4).

Infection mainly occurs in childhood and shows life-
long persistence in the gastric mucosa (5). Infection is
contracted by drinking contaminated water or by con-
tact with fecal matter and vomitus. H. pylori has been
strongly associated with gastritis, duodenal ulcer, gas-
tric ulcer and both, gastric adenocarcinoma and lym-
phoma (6).

Nearly all patients with gastritis are infected with H.
pylori. From 80-90% of duodenal ulcers and 60-80%
of gastric ulcers are associated with H. pylori along
with the use of NSAIDS (7,8). The association of gas-
tric carcinoma with H. pylori is strong and about 85-
95% of cases has this etiology (9).

Several diagnostic tests are available for determining
the presence of H. pylori infection (10). They fall into 2
major categories: invasive/endoscopic and non-
invasive/non-endoscopic.

Test that requires endoscopy include the biopsy
urease test, histology, culture, PCR based methods
and phase contrast microscopy of gastric tissue.
Diagnostic tests that do not require endoscopy in-
clude ["®*C] and ["C] urea breath test, serology with
string test and stool antigen detection by enzyme im-
munoassay (EIA) (11).

Molecular methods such as PCR and southern blot
hyberdization have the capability to sensitively and
accurately determine the presence of infection and
the genotype of the bacteria.

Fecal antigen detection is a newer test, which has
reported sensitivity and specificity of 90% in the ear-
lier studies. It is more accurate than antibody testing
and less costly than urea breath test (12). Since it is
non-invasive, this method for diagnosing infection
would be of particular importance for very young pae-
diatric patients (13). Due to invasiveness of the upper
Gl endoscopy, H. pylori fecal antigen detection test
can be used as alternative if showed the sensitivity
and specificity comparable to upper Gl endoscopy
and biopsy in adults as well.

Treatment for H. pylori includes proton pump inhibi-

JLUMHS JANUARY-APRIL 2010; Vol: 09 No. 01

23



Helicobacter Pylori Fecal Antigen Detection

tors depending on the severity of the symptoms and
the choice of the antibiotic depending upon the preva-
lence of resistance of H. pylori to antibiotic in a par-
ticular community (14).

This study was aimed to compare the effectiveness of
fecal antigen detection test with gastric biopsy via up-
per Gl endoscopy for H. pylori as fecal antigen detec-
tion test for H. pylori is cheaper, easy to perform and
can avoid the endoscopy.

PATIENTS AND METHODS

This study was conducted at Sultan Qaboos Univer-
sity Hospital Oman from February 2005 to February
2006. It was a comparative, observational, non-
randomized study. The histopathologist and microbi-
ologist were not aware about the tests result of fecal
antigen detection test and upper Gl endoscopy and
biopsy. Gastric biopsies were taken from all four quad-
rant of gastric antrum.

All patients seen in the gastroenterology out patient
clinic with complaints of epigastric pain and heart burn
and not responding to standard anti-ulcer treatment
were included in the study.

Patients excluded from the study were those who
were already diagnosed with peptic ulcer disease by
previous endoscopy, H. pylori infection, liver cirrhosis,
pancreatitis and cholecystitis; because these patients
can present with epigastric pain and heart-burn and
patients with confirmed clinical diagnosis of pancreati-
tis and cholecystitis are not subjected to upper G1
endoscopy and biopsy. Cases of alcoholism were also
not included in the study.

The sensitivity of HpSA in all subjects was calculated
by:

Sensitivity=No. of diseased patients with positive
tests/No. of diseased patient=TP/TP+FN

Where TP is true positive, FN is false negative

The specificity of HpSA can be calculated as follows
No. of Non-diseased patients with negative tests/No.
of non diseased patients=TN/TN+FP.

Where TN means total negative and FP means false
positive.

Informed consent was obtained from all patients for
upper Gl endoscopy and fecal antigen detection test
and the study was approved by ethical committee of
SQUH.

Upper Gl endoscopy and fecal antigen detection test
were performed on same day on every patient.

HpSA is a rapid lateral flow immmunoassay that util-
izes a monoclonal anti-H. pylori antibody as the cap-
ture and detector antibody. A diluent stool sample was
dispensed into the sample part of the test device and
the appearance of a pink red line in the reading win-
dow next to the letter T after 5 minutes of incubation at
room temperature indicate a positive result.

All the standard precautions recommended by the
manufacturer were followed.

RESULTS

Total 50 patients were included in the study, in which
30 were females and 20 were males. The average
age for female was 5215 years and for males it was
4615 years. Out of 30 females, 12 had biopsy proven
H pylori, while 5 patients had fecal antigen positive for
H. pylori. Sensitivity of HpSA for the female patients
was 41.66% and specificity was 94.44%.

In 20 male patients, 15 had positive biopsy while 12
had fecal antigen positive. The sensitivity of HpSA in
male patients was 80% and specificity was 100%. The
rest of the patients in each group had both tests nega-
tive for H. pylori.

In our study true positive are considered those pa-
tients who were biopsy proven cases of H. pylori,
hence 27/27+10= 72.97%.

In our study 23 patients were biopsy negative for H.
pylori and equal to TN, and only 1 patient was false
positive with HpSA. Therefore it was
23/23+1=95.833%.

Post test probability after the positive tests was calcu-
lated by formula TP/TP+ FP

Where TP is total positive and FP is false positive.
Hence it was 27/27+1=96.42%.

DISCUSSION

Many diagnostic tests are available for diagnosis of H.
pylori infection. They can be categorized as invasive
and non-invasive. Among invasive test, biopsy of gas-
tric mucosa taken through upper Gl endoscopy, then
examined microscopically, is still the most accurate
and gold standard test for the diagnosis of H. pylori
(15-17). This is also recommended in several H. pylori
committee experts from Europe (15) and North Amer-
ica (16,17). The invasiveness of this method has
prompted the search for an alternative and non-
invasive diagnostic method especially in paediatric
patients. Among those test the urea breath test (UBT),
the serological test based on detection of IgG for H.
pylori and fecal antigen detection test by enzyme im-
munoassay (EIA) or by PCR.

The ®C UBT was developed to detect the H. pylori
organism by measuring the radiolabelled carbon in the
breath of infected children and the studies from
Europe and Canada showed a high accuracy (18-20).
It is also recommended by expert guidelines for moni-
toring H. pylori eradication after therapy (15). Despite
of its effectiveness UBT has got the disadvantages of
being cumbersome technically, time consuming, ex-
pensive, not available widely and of questionable reli-
ability in very young children i.e. less than two years of
age (15, 21).
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Initially the detection of antibody against H. pylori was
considered an adequate standard test, and was rec-
ommended for screen to treat strategy (22,23). But
with advancement of technology it was evident that it
is not of adequate sensitivity. Serum IgG antibody
level may stay in circulation for a long period of time,
and because of low immunologic response in young
children the accuracy is doubtful for the population
(24,25).

The stool antigen detection test (polyclonal, mono-
clonal) for H. pylori holds promise for the detection of
infection in children and adults, as well as assessing
cure. However, studies have shown the positive pre-
dictive value of 54% (26) and 87% (27) which may
limit the test reliability. The negative predictive values
of these stool antigen tests were high 100% and
94.9% respectively, as were the sensitivity 89-100%
and specificity 70-94% (26-30). Our study showed the
sensitivity of the HpSA 72.97% and specificity of
95.83% with a post test probability after a positive test
of 96.42%, which is almost in the same range reported
in other studies. However, because of the small size
of the study, larger study is recommended to get a
definitive opinion.

CONCLUSION

In our study, we do find some correlation between
histopathology of gastric mucosa and fecal antigen
excretion for the diagnosis of H. pylori, being less sen-
sitive but more specific with high post test probability.
However we recommend a larger study to reach a
definitive conclusion. For this reason we advice a lar-
ger, multi-centre, randomized trial in order to establish
the validity of the test i.e. H. pylori fecal antigen as-
sessment, as it is less expensive, non-invasive and
convenient test than other available tests for H. pylori.

REFERENCES

1. Marshall BJ, Warren JR. Unidentified curved ba-
cilli in the stomach of patients with gastritis and
peptic ulceration. Lancet 1984; 1:1311-5.

2. Czinn SJ. Helicobacter pylori infection. Detection,
Investigation and Management. J Pediatr
2005;146:821-6.

3. Stein M, Rappuoli R, Covacci A. Tyrosine phos-
phorylation of the Helicobacter pylori Cag A anti-
gen after Cag- driven host cell translocation. Proc
Natl Cad USA 2000; 97(3):1263-8.

4. Go MF. Natural history and epidemiology of
Helicobacter pylori infection. Ailment Pharmacol
Ther 2002;16(Suppl 1):3-15.

5. Makristathis A, Pasching E, Schiitze K, Wimmer
M, Rotter ML, Hirschl AM. Detection of Helico-
bacter pylori in stool specimens by PCR and anti-
gen enzyme immunoassay. J Clin Microbiol. 1998

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sep;36(9):2772-4.

Howden CW. Clinical expressions of Helicobacter
pylori infection. Am J Med. 1996 May 20;100
(5A):27S-32S; discussion 32S-34S.

Hunt RH. Will eradication of Helicobacter pylori
infection influence the risk of gastric cancer? Am J
Med. 2004 Sep 6;117 Suppl 5A:86S-91S.

Vaira D, Menegatti M, Miglioli M. What is the role
of H pylori in complicated ulcer disease? Gastro-
enterology. 1997;113(6 Suppl):S78.

Asaka M, Takeda H, Sugiyama T, Kato M. What
role does Helicobacter pylori play in gastric can-
cer? Gastroenterology. 1997 Dec;113(6
Suppl):S56-60.

Cutler AF. Testing for H pylori in clinical practice.
Am J Med. 1996;100(5A):35S.

Klein PD, Malaty HM, Martin RF. Noninvasive
detection of H.pylori infection in clinical practice.
The 13 C urea breath test. Am J Gastroenterol-
ogy. 1996;91(4):690.

Valle J. Acid peptic disorders. In: Yamada T, Al-
pers DH, editors. Textbook of gastroenterology.
Philadelphia: Lippincott Williams & Willkins; 2003.
1372-76.

Dooran OJ, Bosman DK, Van Hoff BW, Taminian
JA, Tenkate FJ, Vander Ende. A helicobacter py-
lori stool antigen test, a reliable non invasive test
for the diagnosis of helicobacter pylori infection in
children. Eur J Gastroenterol Hepatol
2001;13:1061-5.

Saad RJ, Scheiman JM. Diagnosis and manage-
ment of peptic ulcer disease, Clin Fam Pract
2004,6:569-88.

B, Koletzko S, Oderda G, on behalf of the Euro-
pean Paediatric a consensus statement. Am J
Pediatr Gastroenterol Nurt 2000;30:207-13.

BD. Colletti RB, Abbott M, Czinn SJ, Elitsur Y,
Hassall E, et al. Helicobacter pylori infection in
children: recommendations for diagnosis and
treatment: a medical position statement of the
North American Society for Pediatric Gastroen-
terology and Nutrition. J Pediatr Gastroenterol
Nutr 2000;31:490-7.

P, Hassall E, Hunt RH, Fallone CA, Veldhuyzen
Van Zanten S, Thomson AB. Canadian Helico-
bacter study group consensus conference on the
approach to Helicobacter pylori infection in chil-
dren and adolescents. Can J Gastroenterol
1999;13:553-9.

M, Lambert I, Gormally S, Daly LE, Thomas JE,
Hetherington C, et al. Carbon 13-labeled urea
breath test for the diagnosis of Helicobacter pylori
infection in children. J Pediatr. 1997 Dec;131
(6):815-20.

Kalach N, Briet F, Raymond J, Benhamou PH,

JLUMHS JANUARY-APRIL 2010; Vol: 09 No. 01

25



Helicobacter Pylori Fecal Antigen Detection

Barbet P, Bergeret M, et al. The 13carbon urea 25.

breath test for the noninvasive detection of Helico-
bacter pylori in children: comparison with culture
and determination of minimum analysis require-

ments. J Pediatr Gastroenterol Nutr. 1998 Mar;26 26.

(3):291-6.
20. Delvin EE, Brazier JL, Deslanders C, Alvarez f,
Russo P, Seidman E. Accuracy of the 13 C- urea

breath test in diagnosing Helicobacter pylori gas- 27.

tritis in pediatric patients. J Pediatr Gastroenterol
Nutr 1999;28:59-62

21. Kindermann A, Demmelmair H, Koletzko B,
Krauss-Etschmann S, Wiebecke B, Koletzko S.

Influence of age on ' C- urea breath test results 28.

in children. J Pediatr Gastrenterol Nutr
2000;30:85-91.

22. Vakil N, Vaira D. Diagnosis update: non-invasive
tests for the diagnosis of H. pylori infection. Rev
Gastroenterol Disord 2004;4:1-6.

23. McColl KE, Murray LS, Gillen D, Walker A, Wirz 29.

A, Fletcher J. Randomized trial of endoscopy with
testing for Helicobacter pylori compared with non-
invasive H.pylori testing alone in the manage-
ment of dyspepsia. BMJ 2002;327:999-1002.

24. B, Culter A, Israel NR, Perry M, Lastovica A, 30.

Fields PI, et al. Use caution with serologic testing
for Helicobacter pylori infection in children. J Infect

IW Jr, Lawrence Z, Elistur Y. The diagnosis and
treatment of Helicobacter pylori infection in chil-
dren: a survey of West Virginia primary care phy-
sicians. WV Med J 2001;97:257-9

P, Bonfiglo A, Luzzani S, Valade A, Cataliotti E,
Corno G, et al. Helicobacter pylori stool antigen
test: a method to confirm eradication in chil-
dren. J Pediatr 2002; 140: 775-7.

N, Russmann H, Tasch C, Sauerwald T, Demmal-
mair H, Autenrieth I, et al. Evaluation of the
Helicobacter pylori stool antigen test (HpSA) for
detection of Helicobacter pylori infection in chil-
dren. Am J Gastroenterol 2001;96:667- 83.
Carvalho Costa Cardinali L, Rocha GA, Rocha
AM, de Moura SB, de Figueiredo Soares T, Este-
ves AM, et al. Evaluation of "*C urea breath test
and Helicobacter pylori stool antigen test for diag-
nosis of H. pylori infection in children from a de-
veloping country. J Microbiol 2003;41:3334-5

G, Rapa A, Ronchi B, Lerro P, Pastore M, Staiano
A, et al. Detection of Helicobacter pylori in stool
specimens by non-invasive antigen enzyme im-
munoassay in children: multicentre lItalian study.
Br Med J 2000;320:347-8.

G, Przondo-Mordarska A, lwanczak B, Blitek A.
Helicobacter pylori antigens in stool specimens of
gastritis children before and after treatment. J Pe-
diatr Gastroenterol Nutr 2003;36:376-80.

Dis 1998;178:460-5.

AUTHOR AFFILIATION:

Dr. Aftab Ahmed Siddiqui (Corresponding Author)
Consultant Physician

Sultan Qaboos University Hospital Muscat, Oman.
Email: aftabsidpk@hotmail.com

Dr. Moin Ahmed Ansari

Assistant Professor Psychiatry

Liagat University of Medical and Health Sciences
Jamshoro, Sindh-Pakistan.

Dr. Raza-ur-Rahman

Assistant Professor Psychiatry
DOW University of Health sciences
Karachi, Sindh-Pakistan.

Dr. Rakhshinda Jabeen

Senior Registrar Medicine

DOW University of Health sciences
Karachi, Sindh-Pakistan.

Dr. Naveed Rashid Qureshi

Principal

Liagat College of Medicine and Dentistry
Gulustane Jauhar, Karachi, Sindh-Pakistan.

Dr. Masoud Bakheet Kashoob
Senior Consultant Gastroenterologist
Sultan Qaboos University Hospital Muscat, Oman.

JLUMHS JANUARY-APRIL 2010; Vol: 09 No. 01

26





