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ABSTRACT
__________________________________________________________________________________________
Purpose: It is expected that H. pylori residing
outside the stomach influences the results of the stool
test. The aim of the study was to investigate the
occurrence of H. pylori antigens in dental plaque and
feces of the patients with H. pylori infected and noninfected stomachs.
Materials and methods: The study was conducted
in 188 dentate patients, 107 with H. pylori infected
and 81 non-infected stomachs. Stomach infection
with H. pylori was evaluated with CLO test,
histology and culture. The stomach was classified as
infected if at least two of three tests (CLO test,
culture, histology) were positive and as non-infected
if all three tests were negative. Dental plaque was
taken only from the natural teeth. On the day of the
gastroscopic examination or on the next two days a
stool sample was collected for H. pylori antigens

testing. H. pylori antigens in dental plaque and feces
were determined by immunological method.
Results: In 60.8% of subjects with an infected
stomach, H. pylori antigens were present both in the
dental plaque and feces, in 37.4% in feces only, in
0.9% only in the dental plaque, and in 0.9% neither
in the dental plaque nor feces. In 46.9% of subjects
with a non-infected stomach, H. pylori antigens were
found neither in the dental plaque nor feces, in 24.7%
both in the dental plaque and feces, in 23.5% only in
the dental plaque, and in 4,9% only in feces.
Conclusions: There is a weak association between
the occurrence of H. pylori antigens in feces and the
dental plaque, and also between the occurrence of
the antigens in the dental plaque and stomach
infection.
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INTRODUCTION
In the last decade, a test assessing the
occurrence of Helicobacter (H.) pylori antigens in
feces has been applied and popularized [1,2].
At present, it is used in the evaluation of
stomach infection before and after eradication
therapy both in adults and children [2,3].
Unfortunately, some number of positive
test results (approximately 10%) in subjects with a
non-infected stomach imply that extragastric
bacteria influence the test result [4-6].
By using the H. pylori antigen test it was
shown that H. pylori occurs not only in feces but also
in dental plaque and saliva [7-10].
Therefore, it cannot be excluded that
detection of H. pylori antigens in feces is a
consequence of the presence of H. pylori bacteria
only in some extragastric locations, e.g. in the oral
cavity. This is theoretically possible as H. pylori may
pass through the stomach without causing an
infection [11].
The aim of this study was to test the
hypothesis that there is association in the occurrence of H. pylori antigens in feces and dental
plaque in subjects both with infected and noninfected stomachs.

MATERIALS AND METHODS
Study subjects
One hundred and eighty eight patients
between the ages of 19-77 years were enrolled in the
study; 107 with H. pylori infected and 81 noninfected stomachs (Table 1).
Table 1. Patients’ characteristics
Age (years; median, range)
Gender (M/F)
Smokers (%)
Alcohol usage (%)
Diagnosis
Gastritis (%)
Peptic ulcer disease (%)

54.0
(19-77)
73/115
40
(21.3)
41
(21.8)
166
(88.3)
22
(11.7)

They had natural or a combination of
natural and artificial teeth.
The inclusion criteria were as follows: good
general condition (an inter-view and medical
examination), no chronic or devastating diseases, no
antibiotics taken within the last month, and no H.
pylori eradication treatment in the past.
Samples collection and processing

Each patient had a gastroscopic examination with biopsies of gastric mucosa taken from
the prepyloric and the gastric body areas, one for a
urease test, one for culture, and two for histological
examination. The H. pylori infection in the stomach
was determined by an urease test (CampylobacterLike Organism - CLO test), pre-pared in the
Physiology Department of the Medical University in
Białystok, using methods described by Marshall et
al. [12].
The results of test were considered to be
positive if a color change from orange to pink was
observed within 24 hours. The sensitivity and
specificity of CLO test in relation to the histological
examination, culture, and stool test were 84.3% and
88.4%, 87.5% and 83.5%, and 75.4% and 87.5 %,
respectively [13].
Specimens for culture were collected into
transport medium (Por-tagerm-pylori, bioMerieux,
France) and following homogenization were
inoculated on selective Pylori-Agar (bioMerieux,
France) and nonselective Columbia agar enriched
with 5% sheep blood (Oxoid, UK). The culture was
conducted under microaerophilic conditions for 7
days at 37oC. Specimens for histological examination were placed in buffered formalin and then
processed and stained with hematoxylin-eosin and
Giemsa. The microscopic assessment of the
preparations was performed by two experienced
histopathologists who did not know the results of the
other tests. Gastritis was assessed on a 4-step scale
(0-3) including neutrophil (activity) and
mononuclear cell infiltration (inflammation) and H.
pylori density [14].
The stomach was classified as infected if at
least two of three tests (CLO test, culture, histology)
were positive and as non-infected if all three tests
were negative (Table 2).
Table 2. Qualification of stomach infection with H.
pylori on a base of three tests
CLO

histology

culture

n(%)

+

+

+

90(84.1)

+

-

+

5(4.7)

-

+

+

4(3.7)

+

+

-

8(7.5)

test

Dental plaque was collected only from the
natural teeth, at least 2 mg from each subject, always
in the morning before breakfast, oral hygienic
practices, and gastroscopic examination. The plaque
examination was started soon after collection. On the
day of the gastroscopic examination or on the next
two days after it a stool sample was collected for H.
pylori antigens testing.
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Helicobacter pylori antigen test
The determination of H. pylori antigens in
dental plaque and feces was conducted in accordance
with the manufacturer’s instruction (Amplified
IDEIATM, Hp StAR TM, Oxoid, UK).
In brief, the sample and horseradish
peroxidase labeled monoclonal antibodies were
added in one step to the monoclonal antibody- coated
microwells of the microtitration plate, using a
sandwich technique.
After incubation, the microwells were
washed with phosphate buffer to remove the
unbound antibody conjugates and tetramethylbenzidine was added.
Bound horseradish peroxidase oxidized
tetramethylbenzidine to a blue colored product.
The reaction was stopped with sulphuric
acid which changed the color from blue to yellow.
The intensity of the color was measured
spectrophotometrically.
Modification of the method used for
determination of H. pylori antigens in dental plaque
relied on preliminary incubation of the plaque for 72
hours in microaerophilic conditions [7].
Statistical Analysis
The results were analyzed using MannWhitney U test (Statistica 8.0). The differences were
considered to be statistically significant at p<0.05.
The sensitivity and specificity of H. pylori antigen
stool test in relation to the occurrence of stomach
infection were calculated according to standard
methods.

RESULTS
In 60.8% of subjects with an infected
stomach (positive results in at least two of three
gastric tests), H. pylori antigens occurred both in the
dental plaque and feces, in 37.4% only in feces, in
0.9% only in the dental plaque, and in 0.9% the
antigens of H. pylori were present in neither the
dental plaque nor feces (Table 3).
In 46.9% of subjects with a non-infected
stomach no presence of H. pylori antigens was found
in either the dental plaque or feces, in 24.7% antigens
occurred in both the dental plaque and feces, in
23.5% only in the dental plaque, and in 4.9% only in
feces (Table 3).
In 10.6% of all subjects, H. pylori antigens
were found in the dental plaque and feces but no
stomach infection was found (Table 4).
In these two groups, the histology of gastric
mucosa characteristic for H. pylori infection did not
occur (Table 5).
The sensitivity and specificity of the test for
the presence of H. pylori antigens in feces in relation
to the occurrence of stomach infection for the entire

population studied amounted to 98.5% and 71.1%,
respectively.
If excluding those for whom positive results
of the stool test were not associated with stomach
infection but were associated with the presence of H.
pylori antigens in the oral cavity, the specificity
of the stool test increases to 93.5%.
Table 3. The distribution of H. pylori antigens in
the dental plaque and feces of subjects with infected
and non-infected stomachs
H. pylori antigens
plaque

stool

n(%)

Infected

+

+

65(60.8)

stomach

+

-

1(0.9)

(n=107)

-

+

40(37.4)

-

-

1(0.9)

Non- infected

+

+

20(24.7)

stomach

+

-

19(23.5)

(n=81)

-

+

4(4.9)

-

-

38(46.9)

In 10.2% of all subjects, the presence of H.
pylori antigens was documented in the plaque but
no stomach infection and H. pylori antigens in feces
were found.
Table 4. H. pylori status of gastric mucosa in
relation to H. pylori antigens in the dental plaque and
feces
plaque

stomach

stool H.

n(%)

H. pylori

H. pylori

pylori

antigens

infection

antigens

+

+

+

65(34.6)

+

-

+

20(10.6)

+

+

-

1(0.5)

+

-

-

19(10.2)

-

+

+

40(21.3)

-

-

+

4(2.1)

-

-

-

38(20.2)

-

+

-

1(0.5)
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Table 5. Histological characteristics of the gastric mucosa in relation to the presence of H. pylori antigens in the
dental plaque and feces (median, range)

H. pylori antigens

Inflammation

infected stomach
3(1-3)
(total)
plaque (+)
3(1-3)
stool (+)
plaque (+)
3
stool (-)
plaque (-)
3(1-3)
stool (+)
plaque (-)
3
stool (-)
non-infected stomach 1(0-3)*
(total)
plaque (+)
1(0-3)*
stool (+)
plaque (+)
0(0-2)
stool (-)
plaque (-)
1(0-1)*
stool (+)
plaque (-)
1(0-2)
stool (-)
p < 0.001 vs infected stomach

antrum
activity

Inflammation

corpus
activity

2(0-3)

1(0-3)

2(0-3)

2(0-3)

1.5(0-3)

2(0-3)

3

1

2

3(1-3)

2(0-3)

2(0-3)

2

1

2

0(0-2)*

0(0-3)*

0(0-2)*

0(0-2)*

0(0-2)*

0(0-2)*

0(0-2)

0(0-2)

0(0-2)

1(0-1)*

0(0)*

0(0)*

1(0-2)

0(0-3)

0(0-2)

DISCUSSION
The results of this study have shown that
there is a weak association between the occurrence
of H. pylori antigens in feces and the dental plaque,
and also between the occurrence of antigens in the
dental plaque and stomach infection. Full
correspondence of results determining H. pylori
antigens in dental plaque and feces with stomach
infection was found only in 54.8% of subjects.
Assuming that dental plaque is a basic location of H.
pylori in the oral cavity [15,16], infection of the
stomach with this bacterium (positive results in at
least two of three gastric tests) combined with the
simultaneous presence of their antigens in feces and
absence in dental plaque implies that in a number of
subjects with infected stomachs the oral cavity
remains uninfected. It constitutes indirect evidence
that stomach infection may occur without a
corresponding infection of the oral cavity. In 0.9%
of subjects, the stomach is infected even with the
absence of H. pylori antigens in the oral cavity and
feces. In 0.9% of subjects, the stomach is infected
and H. pylori antigens are present in the oral cavity
but not in feces. In both cases, an error in the
assessment of H. pylori infection in the dental
plaque, stomach or feces is likely. However, it
should be noticed that the percentage of clearly
erroneous results is small.
An interesting issue in subjects with a non-infected
stomach is the occurrence of H. pylori antigens in
dental plaque and their absence in feces or the

presence of H. pylori antigens both in feces and in
dental plaque. Since only a sufficiently large number
of bacteria reaching the stomach, under favorable
conditions, can cause its infection [11], it may be
supposed that either the population of H. pylori in
the oral cavity in these subjects was too small [17] or
the bacteria were in a viable but non-culturable form
[18,19].
In 24.7% of subjects with non-infected
stomachs, the concomitant presence of H. pylori
antigens in the dental plaque and feces was found.
Apart from negative results of the three tests
assessing the presence of bacteria in endoscopic
specimens, also the inflammatory response of the
gastric mucosa typical for H. pylori infection was not
observed. Only advanced gastritis with no infection
of H. pylori would allow us to suspect that an error
in the microscopic examination of gastric mucosal
specimens took place [20,21]. The simultaneous
presence of H. pylori antigens in the dental plaque
and feces without a stomach infection (10.6% of all
subjects studied) might indicate that a positive stool
test is related, in a number of cases, to the presence
of H. pylori only in the oral cavity. In subjects with
positive stool test but with a non-infected stomach
and negative for plaque antigens, the extra-stomach
population of H. pylori, e.g., oral bacteria from other
locations than dental plaque, might be a source of H.
pylori antigens in feces [9,10,19]. One may think
therefore that proper oral hygiene might, in some
extent, protect against H. pylori presence in the oral
cavity, but no evidence for this was found in earlier
studies [8,16,22].
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The current results have shown that in
subjects with positive stool test the stomach is
infected only in 81.4%. On the other hand, 23.5% of
subjects who have H. pylori antigens both in feces
and in the dental plaque have a non-infected
stomach. Based on positive results in two tests for
the presence of H. pylori antigens (feces, dental
plaque) it is not possible to confirm a stomach
infection in an accurate manner, unless additional
tests documenting a direct stomach infection are
performed. Negative results of the tests documenting
H. pylori infection in gastric mucosal specimens
would indicate an extragastric source of H. pylori
antigens in feces. Thus, the assessment of the
presence of stomach infection exclusively on the
basis of tests illustrating the presence of H. pylori
antigens in feces or in dental plaque and feces
possess a high risk of error, at least in a population
with a high index of H. pylori infection [23,24].

CONCLUSIONS
Tests assessing the presence of H. pylori
antigens in feces and dental plaque are helpful in
diagnosing stomach infection, however, if relying on
only these tests, a number of patients will require
additional complementary tests due to the high
percentage of false positive results.

Conflicts of interest
None declared.

Funding
The study was supported by the Medical
University of Bialystok, grant No. 3 -18627 L. The
study was approved by the Ethical Committee of the
Medical University of Białystok and each subject
gave informed written consent before participation
in the study.

REFERENCES
1. Trevisani L, Sartori S, Galvani F, Rossi MR,
Ruina M, Chiamenti C, Caselli M. Evaluation of
a new enzyme immunoassay for detecting
Helicobacter pylori in feces: a prospective pilot
study. Am J Gastroenterol. 1999 Jul;94(7):18303.
2. Ito M, Tanaka S, Kim S, Tahara K, Kawamura
Y, Sumii M, Takehara, Hayashi K, Okamoto E,
Kunihiro M, Kunita T, Imagawa S, Takata S,
Ueda H, Egi Y, Hiyama T, Ueno Y, Kitadai Y,
Yoshihara M, Chayama K. A combination of the
Helicobacter pylori stool antigen test and urea
breath test is useful for clinical evaluation of
eradication therapy: a multicenter study. J
Gastroenterol Hepatol. 2005 Aug;20(8):1241-5.
3. Perri F, Quitadamo M, Ricciardi R, Piepoli A,
Cotugno R, Gentile A, Pilotto A, Andriulli A.
Comparison of a monoclonal antigen stool test

(Hp StAR) with the 13C-urea breath test in
monitoring Helicobacter pylori eradication
therapy. World J Gastroenterol. 2005 Oct
7;11(37):5878-81.
4. Vaira D, Malfertheiner P, Megraud F, Axon
ATR, Deltenre M, Hirschl AM, Gasbarrini G,
O’Morain C, Pajares Garcia MJ, Quina M,
Tytgat GNJ, The HpSA European study group.
Diagnosis of Helicobacter pylori infection with a
new non-invasive antigen-based assay. Lancet
1999 Jul 3;354(9172):30-3.
5. Gisbert JP, Pajares JM. Stool antigen test for the
diagnosis of Helicobacter pylori infection: a
systematic
review.
Helicobacter
2004
Aug;9(4):347-68.
6. Kodama M, Murakami K, Okimoto T, Fukuda Y,
Shimoyama T, Okuda M, Kato C, Kobayashi I,
Fujioka T. Influence of proton pump inhibitor
treatment on Helicobacter pylori stool antigen
test. World J Gastroenterol. 2012 Jan 7;18 (1):448.
7. Leszczyńska K, Namiot DB, Namiot Z,
Leszczyńska JK, Jakoniuk P, Kemona A.
Application of immunoassay for detection of
Helicobacter pylori antigens in the dental plaque.
Adv Med Sci. 2009;54(2):194-8.
8. Namiot DB, Leszczyńska K, Namiot Z,
Chilewicz M, Bucki R, Kemona A. The
occurrence of Helicobacetr pylori antigens in
dental plaque; an association with oral health
status and oral hygiene practices. Adv Med Sci.
2010;55(2):167-71.
9. Namiot DB, Leszczyńska K, Namiot A,
Leszczyńska UM, Bucki R, Milewski R, Namiot
Z. The influence of oral health status and dental
plaque removal practices on the occurrence of
Helicobacter pylori antigens in saliva. Dent Med
Probl. 2013;50(3):275-81.
10. Yee KC, Wei MH, Yee HC, Everett KDE, Yee
HP, Hazeki-Talor N. A screening trial of
Helicobacter pylori-specific antigen test in saliva
to identify an oral infection. Digestion
2013;87:163-9.
11. Morris A, Nicholson G. Ingestion of
Campylobacter pyloridis causes gastritis and
rised fasting gastric pH. Am J Gastroenterol 1987
Mar;82(3):192-9.
12. Marshall BJ, Warren JR, Francis GJ, Langton
SR, Goodwin CS, Blincow ED. Rapid urease test
in the management Campylobacter pyloridisassociated gastritis. Am J Gastroenterol. 1987
Mar;82(3):200-10.
13. Namiot A, Leszczyńska K, Namiot DB,
Chilewicz M, Bucki R, Kemona A, Namiot Z.
Application of Helicobacter pylori antigen test to
evaluate gastric mucosa specimens. Prog Health
Sci. 2014;4(2):52-7.
14. Price AB. The Sydney System: histological
division. J Gastroenterol Hepatol. 1991 MayJun;6(3):209-22.

28

Prog Health Sci 2015, Vol 5, No2 Helicobacter pylori antigens in dental plaque and feces

15. Nguyen AMH, El-Zaatari FAK, Graham DY.
Helicobacter pylori in the oral cavity. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod
1995;79(6):705-9.
16. Umeda K, Kobayashi H, Takeuchi Y, Hayashi J,
Morotome-Hayashi Y, Yano K, Aoki A, Ohkusa
T, Ishikawa I. High prevalence of Helicobacter
pylori detected by PCR in the oral cavities of
periodontitis patients. J Periodontol. 2003 Jan;
74(1):129-34.
17. Song Q, Haller B, Ulrich D, Wichelhaus A, Adler
G, Bode G. Quantitation of Helicobacter pylori
in dental plaque samples by competitive
polymerase chain reaction. J Clin Pathol 2000
Mar;53(3):218-22.
18. Saito N, Konishi K, Sato F, Kato M, Takeda H,
Sugiyama T, Asaka M. Plural transformationprocesses from spiral to coccoid Helicobacter
pylori and its viability. J Infect. 2003 Jan;46
(1):49-55.
19. Kusano K, Inokuchi A, Fujimoto K, Miyamaoto
H, Tokunaga O, Kuratomi Y, Shimazu R, Mori
D, Yamasaki F, Kidera K, Tsunetomi K,
Miyazaki J. Coccoid Helicobacter pylori exists
in the palatine tonsils of patients with IgA
nephropathy. J Gastroenterol. 2010 Apr;45(4):
406-12.
20. Gisbert JP. The recurrence of Helicobacter pylori
infection: incidence and variables influencing it.
A critical review. Am J Gastroenterol. 2005
Sep;100(9):2083-99.
21. Namiot A, Kemona A, Namiot Z. Smoking habit
and gastritis histology. Adv Med Sci.
2007;52:191-5.
22. Burgers R, Schneider-Brachert W, Reischl U,
Behr A, Hiller KA, Lehn N, Schmalz G, Ruhl S.
Helicobacter pylori in human oral cavity and
stomach. Eur J Oral Sci. 2008 Apr;116(4):297304.
23. Matysiak-Budnik T, Knapik Z, Megraud F,
Lubczynska-Kowalska W, Gosciniak G,
Bouchard S, Przondo-Mordarska A, Poniewierka
E, Helemejko M, Klempous J. Helicobacter
pylori
infection
in
Eastern
Europe:
seroprevalence in the Polish population of Lower
Silesia. Am J Gastroenterol. 1996 Dec;91
(12):2513-15.
24. Kurylonek AJ, Skwarski L, Romatowski J, Killar
G, Jaroszewicz W, Kralisz M, Chętnik A, Namiot
Z. Helicobacter pylori infection in North-East
Poland in 1998-2007 basing on the urease test.
Gastroenterol Pol. 2013;20(3):95-98.

29

