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Will saliva test be a good method to detect Helicobacter pylori in
H. pylori-infected patients?
In developing a noninvasive method of detecting Heli-
cobacter pylori from saliva, there are several issues that
require clarification.

First, is the presence of H. pylori in dental plaque equal to
the presence of H. pylori in the stomach? In earlier studies, the
prevalence of H. pylori in dental plaque ranged from 0% to
100% in patients positive for gastric H. pylori.1,2 This wide
variation may be explained by the use of different sampling
procedures to detect the bacterium in dental plaque [urease
tests, polymerase chain reaction (PCR) techniques, immuno-
assays, cytology, and culture]. The prevalence rate reported in
studies using urease tests was higher than with other techni-
ques. The lowest rate of detection has been reported with
microbial culture (usually < 20%),1 which has been attributed
to the existence of H. pylori in the metabolically active but
unculturable coccoid form in dental plaque.3 The use of urease
tests for the detection of H. pylori in dental plaque has been
debated. This controversy results from the fact that although
H. pylori is the only urease-positive microorganism that
resides in the stomach, many urease-positive bacterial species,
such as Haemophilus, Streptococcus, and Actinomyces spe-
cies, may be detected as part of the normal oral flora. How-
ever, it has been reported that only H. pylori produces large
amounts of urease, such that a positive urease test can occur
within 20 minutes, while other urease-producing bacteria are
not positive within 1 hour.4 The PCR technique for detection
of H. pylori provides the advantage of detecting even small
numbers of the target species and detecting the target DNA in
spite of the viability of the bacteria. The results of utilizing
PCR techniques have been variable, ranging from 0% to
100%.1

Second, does the presence of H. pylori in saliva match the
presence of H. pylori in the stomach? The detection rate in
saliva was generally less than in dental plaque (usually
< 50%).1 However, the prevalence rate was even lower in
studies in which culture was used for detecting H. pylori
compared with studies using PCR.5 This may be because
dental plaque is a biofilm, which allows the bacteria to
adhere to solid surfaces, and the continuous flow of saliva
may result in a reduction in bacterial load, making detection
difficult.6 As with dental plaque, researchers have differed in
x.doi.org/10.1016/j.jcma.2016.03.005

901/Copyright © 2016, the Chinese Medical Association. Published by El

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
their opinions regarding the significance of detection of H.
pylori in the saliva. In fact, the detection of H. pylori in
saliva and dental plaque may be independent of gastric
infection.7e9 It is not yet clear whether the presence of H.
pylori in the oral cavity represents long-term colonization or
whether its presence is transient due to gastric reflux or
because it is en route to the stomach. While some inves-
tigators maintain that H. pylori may be a normal commensal
organism in the oral cavity unrelated to gastric infection,10,11

other experts, based on detection of H. pylori from dental
plaque and saliva of patients with and without H. pylori
infection, have suggested that the oral cavity may be a per-
manent reservoir of the microorganism, acting both as a
route of transmission and a source of reinfection.7,12

After reviewing the aforementioned issues, we understand
the reason why Khadir et al's13 study showing that a low
detection of H. pylori antigens in saliva compared to the
presence of this bacterium in gastric mucosa, and Yang
et al's14 study revealing that a one-step H. pylori saliva test
exhibited a low specificity in H. pylori detection, although
the saliva test is a sample noninvasive test for H. pylori
detection.

In conclusion, although H. pylori has been detected in the
oral cavity for > 10 years, the clinical significance remains
controversial. If the oral cavity is an important extragastric
reservoir of H. pylori, then this finding may have a principal
impact because the oral cavity can serve as both a route of
transmission and a source of reinfection. Thus, it is imper-
ative to identify the role of saliva and dental plaque in H.
pylori infection. Once these factors are clearly understood
and the fact that the oral cavity is a major extragastric res-
ervoir of H. pylori is confirmed, then a new diagnostic
method, especially using saliva as a sample, could be useful
in the future.
Conflicts of interest

The authors declare that they have no conflicts of interest
related to the subject matter or materials discussed in this
article.
sevier Taiwan LLC. This is an open access article under the CC BY-NC-ND

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcma.2016.03.005&domain=pdf
www.sciencedirect.com/science/journal/17264901
http://dx.doi.org/10.1016/j.jcma.2016.03.005
http://dx.doi.org/10.1016/j.jcma.2016.03.005
http://www.jcma-online.com
http://dx.doi.org/10.1016/j.jcma.2016.03.005
http://creativecommons.org/licenses/by-nc-nd/4.0/


352 Editorial / Journal of the Chinese Medical Association 79 (2016) 351e352
References

1. Anand PS, Kamath KP, Anil S. Role of dental plaque, saliva and perio-

dontal disease in Helicobacter pylori infection. World J Gastroenterol

2014;20:5639e53.
2. Luo JC. Noninvasive diagnostic methods for Helicobacter pylori infec-

tion. J Chin Med Assoc 2015;78:83e4.

3. Bode G, Mauch F, Malfertheiner P. The coccoid forms of Helicobacter

pylori. Criteria for their viability. Epidemiol Infect 1993;111:483e90.
4. Vaira D, Holton J, Cairns S, Polydorou A, Falzon M, Dowsett J, et al.

Urease tests for Campylobacter pylori: care in interpretation. J Clin Pathol

1988;41:812e3.
5. Namavar F, Roosendaal R, Kuipers EJ, de Groot P, van der Bijl MW,

Pe~na AS, et al. Presence of Helicobacter pylori in the oral cavity, oeso-

phagus, stomach and faeces of patients with gastritis. Eur J Clin Microbiol

Infect Dis 1995;14:234e7.
6. Morales-Espinosa R, Fernandez-Presas A, Gonzalez-Valencia G, Flores-

Hernandez S, Delgado-Sapien G, Mendez-Sanchez JL, et al. Helicobacter

pylori in the oral cavity is associated with gastroesophageal disease. Oral

Microbiol Immunol 2009;24:464e8.
7. Li C, Musich PR, Ha T, Ferguson DA, Patel NR, Chi DS, et al. High

prevalence of Helicobacter pylori in saliva demonstrated by a novel PCR

assay. J Clin Pathol 1995;48:662e6.
8. Song Q, Haller B, Ulrich D, Wichelhaus A, Adler G, Bode G. Quantitation

of Helicobacter pylori in dental plaque samples by competitive poly-

merase chain reaction. J Clin Pathol 2000;53:218e22.

9. Loster BW, Majewski SW, Cze�snikiewicz-Guzik M, Bielanski W,

Pierzchalski P, Konturek SJ. The relationship between the presence of

Helicobacter pylori in the oral cavity and gastric in the stomach. J Physiol

Pharmacol 2006;57(Suppl):91e100.
10. Song Q, Lange T, Spahr A, Adler G, Bode G. Characteristic distribution

pattern of Helicobacter pylori in dental plaque and saliva detected with

nested PCR. J Med Microbiol 2000;49:349e53.

11. Oshowo A, Gillam D, Botha A, Tunio M, Holton J, Boulos P, et al.

Helicobacter pylori: the mouth, stomach, and gut axis. Ann Periodontol

1998;3:276e80.

12. Pay~ao SL, Rasmussen LT. Helicobacter pylori and its reservoirs: a cor-

relation with the gastric infection. World J Gastrointest Pharmacol Ther

2016;7:126e32.

13. KhadirME,Boukhris SA,BenajahDA,RhaziKL, IbrahimiSA,AbkariME,

et al. Detection of Helicobacter pylori antigen in saliva in patients with

different gastric H. pylori status. J Chin Med Assoc 2016;79:363e7.
14. Yang BL, Yeh C, Kwong WG, Lee SD. A novel one-step Helicobacter

pylori saliva antigen test. J Chin Med Assoc 2015;78:96e100.

Shih-Hao Young
Jiing-Chyuan Luo*

Department of Medicine, National Yang-Ming University
School of Medicine, Taipei, Taiwan, ROC

Division of Gastroenterology & Hepatology, Department of
Medicine, Taipei Veterans General Hospital, Taipei, Taiwan,

ROC

*Corresponding author. Dr. Jiing-Chyuan Luo, Division of
Gastroenterology & Hepatology, Department of Medicine,
Taipei Veterans General Hospital, 201, Section 2, Shih-Pai

Road, Taipei 112, Taiwan, ROC.
E-mail address: jcluo@vghtpe.gov.tw (J.-C. Luo).

http://refhub.elsevier.com/S1726-4901(16)30022-3/sref1
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref1
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref1
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref1
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref2
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref2
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref2
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref3
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref3
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref3
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref4
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref4
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref4
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref4
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref5
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref5
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref5
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref5
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref5
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref5
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref6
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref6
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref6
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref6
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref6
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref7
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref7
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref7
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref7
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref8
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref8
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref8
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref8
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref9
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref9
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref9
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref9
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref9
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref9
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref10
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref10
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref10
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref10
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref11
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref11
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref11
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref11
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref12
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref12
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref12
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref12
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref12
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref13
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref13
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref13
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref13
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref14
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref14
http://refhub.elsevier.com/S1726-4901(16)30022-3/sref14
mailto:jcluo@vghtpe.gov.tw

	Will saliva test be a good method to detect Helicobacter pylori in H. pylori-infected patients?
	Conflicts of interest
	References


