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Abstract:

Objective:

study.

Materials and Methods:

Results:

significant with OR (odds ratio) = 1.13 (95% CI: 1.04 to 1.24).

Conclusion:

management of H. pylori infections.

The present study aimed at the evaluation of the association between H. pylori and periodontal diseases by systematic review and meta-analysis

We searched databases, including PubMed, SID, Magiran, Google Scholar, and Iranmedex using the following keywords in English: H. pylori,
tooth decay, oral infection, dental infection, gingival infection and periodontal diseases. Data was analyzed using a meta-analysis and random
effect model. Heterogeneity of studies was assessed using the I’ index, and data was finally analyzed with STATA (Version 11.2).

Among 10 articles reviewed that included 56,334 samples, results showed that association between H. pylori and periodontal diseases was

The results reveal that H. pylori can be one of the main causes of periodontal diseases. Thus, a novel way should be employed for the complete
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1. INTRODUCTION bacteria have been connected to the intensity and progress of

Helicobacter pylori infections are considered a global
challenge today. These bacteria are distributed worldwide. The
gastric-oral and/or fecal-oral routes are the most important
means by which the organism is spread [1]. Moreover, at least
half the world's population is infected by H. pylori, especially
in developing countries [2]. In the other direction, periodontal
diseases are complicated oral diseases, which are determined
by bacterial-induced inflammatory destruction of tooth-
supporting tissues [3]. Periodontal diseases have many risk
factors, including smoking and diabetes, moreover, several
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periodontitis. Considering the oral cavity as one of the main
reservoirs for H. pylori, it can play an important role in
pathogenesis, re-infection and transmission of this bacterium

[4].

Until now, on the basis of inconsistent findings, the
relationship between H. pylori infection and periodontal
disease is still controversial [5]. There are a few evidence that
show some connection between H. pylori infection and
periodontal disease such as dental hygiene, dental caries,
gingival index, etc. [6]. On the other hand, recent studies show
that H. pylori infected children have an increased risk of dental
caries and prudential disease [7]. The contradictory results in
recent studies may be due to small assessed populations,
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sample collection and inadequate detection methods for H.
pylori infection. Due to those reasons, we performed a meta-
analysis study in which we used cross-sectional and case-
control studies to investigate the relationship between H. pylori
infection and periodontal disease.

2. METHODS

2.1. Protocol and Registration

The protocol of this research registers at the Ilam
University of Medical Sciences, Ilam, Iran, in the Persian
language with code 968051/137.

This review was conducted based on PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines [8].

2.2. Eligibility Criteria

To identify related studies, a systematic review of cross-
sectional and case-control studies about the periodontal disease
was performed.

To avoid bias, all steps of the study, including search,
selection of studies, quality assessment, and data extraction,
were conducted by two researchers independently. Any
disagreement was reviewed by a third researcher.

2.3. Information Sources

To obtain related documents in English, scientific
databases such as Scopus, PubMed, Science Direct, Web of
Science, Springer, and Google Scholar were searched.

English MeSH keywords were used. Helicobacter pylori,
tooth decay, oral infection, gingival infection, periodontal
disease and also word combination of and/or operators were
used as keywords.

2.4. Search

We used the following search terms to search all databases.
As mentioned above, keywords including Helicobacter pylori,
tooth decay, oral infection, gingival infection and periodontal
disease and also word combination of and/or operators were
used as keywords.

2.5. Study Selection

In the initial search, 125 studies probably related to
periodontal diseases were selected. Seventy studies were
excluded because they were duplicate papers (papers extracted
by two researchers with identical titles, authors, and journal).
From the remaining 55 studies, 29 cases were excluded after
reading the summary and the full text due to non-relevance of
the topic, and the lack of criteria and low quality. Of the
remaining 26 studies, 16 cases were excluded. Finally, 10
studies were reviewed (Fig. 1).

Their data could be extracted and studies whose data could
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not be extracted (for various reasons such as they were
duplicate papers (papers extracted by two researchers with
identical titles, authors, and journal), some cases were excluded
after reading the summary and the full text due to non-
relevance of the topic, and the lack of criteria and low quality,
etc.) were removed from the study.

2.6. Data Collection Process

In this study, a checklist of available studies was prepared.
One author extracted the data from included studies and the
second author checked the extracted data. The disagreement
between them was solved by the third author and the final
decision was the third author.

The review author agreed on the results of data extraction.
The strategy used for study selection is displayed in Fig. (1).
Ten studies published were eligible for meta-analysis (Table

1).

2.7. Data Items

All final papers imported to the study process were
extracted by a pre-prepared checklist. The checklist includes
the author's name, year of study, place of study, P-value, age,
and Odds ratio and other data (Table 1).

2.8. Risk of Bias in Individual Studies

Researchers using a STROBE standard checklist [9]
include 22 items. The selected studies were appraised in all
aspects of methodology, including sampling methods,
measurement parameters, statistical analysis and objectives of
the study. The minimum and maximum scores in this checklist
were 16 and 44, respectively. The papers that reached at least
the minimum score were selected for the meta-analysis stage.

2.9. Summary Measures

The results of studies were combined based on the sample
size, OR and its standard deviation.
2.10. Synthesis of Results

To assess the heterogeneity of the studies, the Cochran test
and the I’ (heterogeneity index) were used. Due to the
significant heterogeneity in the studies, random effects model
was used.

2.11. Risk of Bias Across Studies

The findings are described in forest plots (the point
estimations and their 95% CI). To examine publication bias,
the Begg plot and regressions method were used.

2.12. Additional Analyses

P-value less than 5% was considered as a significant
heterogeneity test. Sensitivity analyses were pre-specified.
Statistical analyses were performed using STATA version 11.
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Fig. (1). The entrance steps of systematic review and meta-analysis.

Table 1. Oral and dental problem characteristics of 10 articles included in the systematic review on the H. pylori in patients.

1D Author Years| Country |Age|Sample| No .of Sample [OR[CLOW|CLUPER| Study Type [P Value|Ref.
1 sonyang 2014 | China [46.2] DC 54036 1.05| 1.01 1.09 CS 0.120 | 17
1-2 sonyang 2014 | China [46.2[ LT 54036 1.22| 1.03 1.22 CS 0.007 | 17
2 Giilse 2016 | Turkey (35.1 PPD 81 0.50{ 0.12 2.11 CS 0.442 | 18
2-2 Giilse 2016 | Turkey [35.1] PI 81 1.10| 0.17 7.28 CS 0.892 | 18
2-3 Giilse 2016 | Turkey [35.1 GI 81 1.00| 0.06 15.41 CS 0.981 | 18
3 Yang 2016 | China |[57.3| PD 212 2.82| 0.57 13.90 cc - 19
4 Pataro 2016 | Brazil [37.5| PD 154 1.10{ 0.39 3.13 CS 0.076 | 20
4-2 Pataro 2016 | Brazil [37.5] CAL 154 0.97] 0.42 222 CS 0.210 | 20
5 Nisha 2014 | India [43.6] PD 500 2.07] 0.93 4.61 CS 0.214 | 21
6 Rajendra 2006 | India [39.5 OSF 150 1.13] 0.49 2.61 cc 0.725 | 22
7 Lucrecia MEDINA 2017 [Argentine[49.0 PD 61 2.06] 0.14 30.01 CS 0.188 | 23
8 D.bicak 2017 | Turkey [10.2[ DP 70 1.50| 0.17 13.38 cCc 0.500 | 24
8-2 D.bicak 2017 | Turkey [10.2] H 70 1.28| 0.86 1.91 CC 0.114 | 24
9 Yi-Jian 2015 | China [44.5| PD 1050 1.47] 0.85 2.56 CS 0.037 | 25
10 Dayama 2011 | India [46.5] OC 20 1.00] 0.03 30.87 CC - 26
10-2 Dayama 2011 | India [46.5] OC 20 0.30| 0.06 1.62 cC - 26

(ID =NO. OF article, OR: odds ratio, DC: Dental calculus, LT: Loose tooth, PPD: periodontal pocket depth, PI; plaque index, GI: gingival index, PD: periodontal diseases,
CAL: clinical attachment loss, OSF: oral sub mucous fibrosis, S: silivea, DP: Dental biofilm Dental biofilm, H: Halitosis, OC: Oral cancer, CC: Case-Control Studies, CS:
cross-sectional study)
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3. RESULTS

3.1. Study Selection

In the initial search, 125 studies probably related to
periodontal diseases were selected. Some studies were
excluded because they were duplicate papers. From the
remaining studies, some cases were excluded after reading the
summary and the full text due to non-relevance of the topic,
and the lack of criteria and low quality. Finally, 10 studies
were reviewed (Fig. 1).

3.2. Study Characteristics

Inclusion criteria including related papers about
periodontal diseases in the English language were considered
as inclusion criteria. Exclusion criteria including studies with
non-randomly selected sample size, lack of relevance to the
topic, letters to the editor, and case report studies were
excluded.

3.3. Risk of Bias within Studies

The selected studies were appraised in all aspects of
methodology, including sampling methods, measurement
parameters, statistical analysis and objectives of the study. The
papers that reached at least the minimum score were selected
for the meta-analysis stage (This item is described in methods).
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3.4. Results of Studies

In a systematic review of studies, 10 case-control and
cross-sectional studies with 56,334 individuals fulfilled the
inclusion criteria for the meta-analysis (Fig. 1). Oral and dental
problems include patients with periodontitis diseases, dental
calculus, loose tooth, recurrent aphthous stomatitis, etc.

In this regard, various studies were used, taking into
account various parameters of oral diseases, the information of
which could also be extracted.

Various parameters include: Dental calculus, Loose tooth,
periodontal pocket depth, plaque index, gingival index,
periodontal diseases, clinical attachment loss, oral sub mucous
fibrosis, S: silivea, Dental biofilm Dental biofilm, Halitosis,
Oral cancer

Note: Studies were conducted in which the information
could be extracted.

3.5. Synthesis of Results

In the present study, a statistically significant difference
was found between H. pylori and periodontal diseases; 1.13
(95% CI: 1.04 to 1.24). In other words, on analyzing the results
of the present study, a strong association was found between
the H. pylori and periodontal diseases (Fig. 2).

Study %
ID ES (95% CI) Weight
Sanyang (2014) 1.05(1.01,1.09) 52.89
Sanyang (2014) 122(1.11,1.34) 34.83
D. Giilse (2016) 0.50(0.12,2.11) 0.36
D. Giilse (2016) 1.10(0.17,7.28) 0.21
D. Giilse (2016) o 1.00 (0.06, 15.41) 0.10
Yang (2016) —:_— 2.82 (0.57, 13.90) 0.30
Pataro (2016) __:’_ 1.10(0.39,3.13) 0.69
Nisha (2014) = 2.07 (0.93,4.61) 1.16
Pataro (2016) __ 0.97 (0.42,2.22) 1.08
Rajendra (2006) — 1.13(0.49,2.61) 1.07
Lucrecia (2017) -°_— 2.06 (0.14, 30.01) 0.11
D.bicak (2017) _ 0 _ 1.50 (0.13, 17.38) 0.13
o NOTE: Weights are from random effects analysis
Yi-Jian (2015) 0324 1 30.9 1.47 (0.85, 2.56) 2.39
Dayama (2011) 1.00 (0.03, 30.87) 0.06
D.bicak (2017) 1.28(0.86,1.91) 4.36
Dayama (2011) 0.30(0.06,1.62) 0.27
Overall (I-squared = 15.6%, p = 0.275) 1.13(1.04, 1.24) 100.00

Fig. (2). Meta-analysis of the association of H. pylori and oral and dental problems. Square represents an effect estimate of individual studies with
their 95% confidence intervals with the size of squares proportional to the weight assigned to the study in the meta-analysis. In this chart, studies are
stored in order of the year of publication and author’s names, based on a random effects model.
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Fig. (3). The first study is very impressive.
Table 2. Cross-sectional and case-control studies included in the research.
Number Author Country Age Group Publication Years Sample Quality Score
(years)
1 Yansong et al. China 46 2014 54036 80
2 Giilse et al. Turkey 35 2014 81 90
3 Yang et al. China 57 2016 212 80
4 Pataro et al. Brazil 37 2016 154 90
5 Nisha et al. India 43 2014 500 90
6 Rajendra et al. India 39 2006 150 90
7 Lucrecia MEDINA et al. Argentine 49 2017 61 80
8 Bicak et al. Turkey 10 2017 70 80
9 Yi-Jian et al. China 44 2015 1050 90
10 Dayama et al. India 46 2011 20 100
- - - - - No. total: 56,334 -

3.6. Risk of Bias Across Studies

According to publication linear form figure, in this
diagram, the impact of the first study on other studies will be
examined. In this study, by deleting the first study, its
impressive impact will be on the overall results (Fig. 3).

In this study, we used different periodontal parameters
such as Periodontal Pocket Depth (PPD), the Plaque Index (PI),
the Gingival Index (GI), and Clinical Attachment Loss (CAL).
In other words, we have various periodontal parameters
extracted from a study and we consider them as one parameter
as periodontal disease parameters. Eventually, we extracted a
variety of data from one study, each of which was related to
one of the periodontal diseases, but all of them considered as
periodontal diseases (Table 1).

3.7. Additional Result

In this study, quality assessment was also performed.

Quality scores were performed for every ten studies (Table 2).
4. DISCUSSION

4.1. Summary of Evidence

It is widely accepted that one of the causes of periodontal
diseases is polymicrobial in nature [10]. Periodontal disease
comprises a group of inflammatory diseases of the supporting
structures of teeth that occur in a susceptible group of
individuals. However, the beginning and the progress of
periodontal diseases are impressed by the interaction of myriad
genetics, environmental, host, and microbial factors [11].
Accordingly, there are many factors as a risk factor for the host
that can create an infection or oral and tooth problems for the
host, such as: socioeconomic status, race and geographic
region. Therefore, it has been suggested that microbial testing
is used to diagnose and optimize periodontal therapy and assess
its outcome [12].
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Although bacteria can also arguably be an important factor
and also responsible for a wide range of systemic infections as
well as local infection [13].

5. LIMITATIONS

In foretime studies, the role of the oral cavity in H. pylori
infection is highly controversial and confusing, due to some of
them, the role of the oral cavity in H. pylori infections is
significant and in some others, this condition is rejected.
Although the H. pylori colonization in gastric mucosa can be
one of the risk factors to develop gastric cancer, in the present
study, our aims were to measure the effect of the presence of
H. pylori in the oral cavity and periodontal disease.

There is a high prevalence rate of H. pylori infection in
India, as a developing country, compared to developed
countries (i.e., 80% by 20 years of age). In many studies, H.
pylorus has been evaluated as a risk factor for many diseases,
for example, Run-Tian Wang et al. found that H. pylori
infection might increase the risk of stomach cancer [14]. In
another study, Jing Yang et al. analyzed the association
between H. pylori and periodontal disease (PD); their results
showed that PD might be associated with H. pylori infection in
adults; H. pylori infection may be a significant and independent
risk factor for periodontal disease [15]. Damla Aksit Bicak in
2017 showed that H. pylori can occur in the oral cavity aside
and independently from the stomach; however, the high
prevalence of bacteria in the oral cavities of children with
gastric, an association between the presence of H. pylori and
halitosis, DMFS, and pH were found [16 - 26].

CONCLUSION

In this study, the relationship between H. pylori infection
and oral and dental problems was investigated. In summary,
analyzing the results of this study, an association was found
between the presence of Helicobacter pylori and oral and
dental problems.

Furthermore, the results of this study indicated that H.
pylori may be one of the risk factors responsible for
periodontitis. This result suggests that further research is
necessary to investigate their pathogenicity.

CONSENT FOR PUBLICATION
Not applicable.

FUNDING

The grant was awarded by the Ilam University of Medical
Sciences, Ilam, Iran ( Grant no. 968051/137).
CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS
Declared none.

REFERENCES

[1] Montano V, Didelot X, Foll M, et al. Worldwide population structure,
long-term demography, and local adaptation of Helicobacter pylori.
Genetics 2015; 200(3): 947-63.

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[10]

(1]

[12]

[13]

[14]

[15]

[1e]

[17]

[19]

[20]

The Open Dentistry Journal, 2020, Volume 14 367

[http://dx.doi.org/10.1534/genetics.115.176404] [PMID: 25995212]
Hooi JKY, Lai WY, Ng WK, et al. Global prevalence of Helicobacter
pylori infection:  systematic review and meta-analysis.
Gastroenterology 2017; 153(2): 420-9.
[http://dx.doi.org/10.1053/j.gastro.2017.04.022] [PMID: 28456631]
Hajishengallis G. Periodontitis: from microbial immune subversion to
systemic inflammation. Nat Rev Immunol 2015; 15(1): 30-44.
[http://dx.doi.org/10.1038/nri3785] [PMID: 25534621]

Yee JK. Helicobacter pylori colonization of the oral cavity: A
milestone discovery. World J Gastroenterol 2016; 22(2): 641-8.
[http://dx.doi.org/10.3748/wjg.v22.i2.641] [PMID: 26811613]
Lauritano D, Cura F, Candotto V, et al. Periodontal pockets as a
reservoir of Helicobacter pylori causing relapse of gastric ulcer: A
review of the literature. 2015.

Adachi K, Notsu T, Mishiro T, Yoshikawa H, Kinoshita Y. Influence
of Helicobacter pylori infection on periodontitis. J Gastroenterol
Hepatol 2019; 34(1): 120-3.

[http://dx.doi.org/10.1111/jgh.14358] [PMID: 29932231]

Payao SLM, Rasmussen LT. Helicobacter pylori and its reservoirs: A
correlation with the gastric infection. World J Gastrointest Pharmacol
Ther 2016; 7(1): 126-32.

[http://dx.doi.org/10.4292/wjgpt.v7.i1.126] [PMID: 26855818]

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items
for systematic reviews and meta-analyses: the PRISMA statement.
PLoS Med 2009; 6(7)e1000097
[http://dx.doi.org/10.1371/journal.pmed.1000097] [PMID: 19621072]
Hamada M, Yasuda K. Semiconductor memory device enabling test of
timing standard for strobe signal and data signal with ease, and
subsidiary device and testing device thereof. Google Patents 2002.
Socransky SS, Haffajee AD. The nature of periodontal diseases. Ann
Periodontol 1997; 2(1): 3-10.
[http://dx.doi.org/10.1902/annals.1997.2.1.3] [PMID: 9151538]
Tonetti MS, Eickholz P, Loos BG, et al. Principles in prevention of
periodontal diseases: Consensus report of group 1 of the 11th
European Workshop on Periodontology on effective prevention of
periodontal and peri-implant diseases. J Clin Periodontol 2015;
42(Suppl. 16): S5-S11.

[http://dx.doi.org/10.1111/jcpe.12368] [PMID: 25639948]

Parihar AS, Katoch V, Rajguru SA, Rajpoot N, Singh P, Wakhle S.
Periodontal disease: A possible risk-factor for adverse pregnancy
outcome. J Int Oral Health 2015; 7(7): 137-42.

[PMID: 26229389]

Belstrom D, Paster BJ, Fiechn N-E, Bardow A, Holmstrup P. Salivary
bacterial fingerprints of established oral disease revealed by the
Human Oral Microbe Identification using Next Generation Sequencing
(HOMINGS) technique. J Oral Microbiol 2016; 8(1): 30170.
[http://dx.doi.org/10.3402/jom.v8.30170] [PMID: 26782357]

Wang R-T, Wang T, Chen K, et al. Helicobacter pylori infection and
gastric cancer: evidence from a retrospective cohort study and nested
case-control study in China. World J Gastroenterol 2002; 8(6): 1103-7.
[http://dx.doi.org/10.3748/wjg.v8.i6.1103] [PMID: 12439934]

Yang J, Zhang Q, Chen M, et al. Association between Helicobacter
pylori infection and risk of periodontal diseases in Han Chinese: a
case-control study. Med Sci Monit 2016; 22: 121-6.
[http://dx.doi.org/10.12659/MSM.894583] [PMID: 26753766]

Medina ML, Medina MG, Merino LA. Correlation between virulence
markers of Helicobacter pylori in the oral cavity and gastric biopsies.
Arq Gastroenterol 2017; 54(3): 217-21.
[http://dx.doi.org/10.1590/s0004-2803.201700000-24]
28724047]

Zheng Y, Liu M, Shu H, Chen Z, Liu G, Zhang Y. Relationship
between oral problems and Helicobacter pylori infection. Arch Oral
Biol 2014; 59(9): 938-43.
[http://dx.doi.org/10.1016/j.archoralbio.2014.05.020]
24912042]

Giilseren D, Karaduman A, Kutsal D, Nohutcu RM. The relationship
between recurrent aphthous stomatitis, and periodontal disease and
Helicobacter Pylori infection. Clin Oral Investig 2016; 20(8): 2055-60.
[http://dx.doi.org/10.1007/s00784-015-1704-0] [PMID: 26733449]
Flores-Trevino CE, Urrutia-Baca VH, Gomez-Flores R, De La Garza-
Ramos MA, Sanchez-Chaparro MM, Garza-Elizondo MA. Molecular
detection of Helicobacter pylori based on the presence of cag4 and
vacA virulence genes in dental plaque from patients with periodontitis.
J Dent Sci 2019; 14(2): 163-70.
[http://dx.doi.org/10.1016/j.jds.2019.01.010] [PMID: 31210890]
Pataro AL, Cortelli SC, Abreu MH, et al. Frequency of periodontal
pathogens and Helicobacter pylori in the mouths and stomachs of

[PMID:

[PMID:


http://dx.doi.org/10.1534/genetics.115.176404
http://www.ncbi.nlm.nih.gov/pubmed/25995212
http://dx.doi.org/10.1053/j.gastro.2017.04.022
http://www.ncbi.nlm.nih.gov/pubmed/28456631
http://dx.doi.org/10.1038/nri3785
http://www.ncbi.nlm.nih.gov/pubmed/25534621
http://dx.doi.org/10.3748/wjg.v22.i2.641
http://www.ncbi.nlm.nih.gov/pubmed/26811613
http://dx.doi.org/10.1111/jgh.14358
http://www.ncbi.nlm.nih.gov/pubmed/29932231
http://dx.doi.org/10.4292/wjgpt.v7.i1.126
http://www.ncbi.nlm.nih.gov/pubmed/26855818
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/pubmed/19621072
http://dx.doi.org/10.1902/annals.1997.2.1.3
http://www.ncbi.nlm.nih.gov/pubmed/9151538
http://dx.doi.org/10.1111/jcpe.12368
http://www.ncbi.nlm.nih.gov/pubmed/25639948
http://www.ncbi.nlm.nih.gov/pubmed/26229389
http://dx.doi.org/10.3402/jom.v8.30170
http://www.ncbi.nlm.nih.gov/pubmed/26782357
http://dx.doi.org/10.3748/wjg.v8.i6.1103
http://www.ncbi.nlm.nih.gov/pubmed/12439934
http://dx.doi.org/10.12659/MSM.894583
http://www.ncbi.nlm.nih.gov/pubmed/26753766
http://dx.doi.org/10.1590/s0004-2803.201700000-24
http://www.ncbi.nlm.nih.gov/pubmed/28724047
http://dx.doi.org/10.1016/j.archoralbio.2014.05.020
http://www.ncbi.nlm.nih.gov/pubmed/24912042
http://dx.doi.org/10.1007/s00784-015-1704-0
http://www.ncbi.nlm.nih.gov/pubmed/26733449
http://dx.doi.org/10.1016/j.jds.2019.01.010
http://www.ncbi.nlm.nih.gov/pubmed/31210890

368 The Open Dentistry Journal, 2020, Volume 14

obese individuals submitted to bariatric surgery: a cross-sectional
study. J Appl Oral Sci 2016; 24(3): 229-38.

Jalili et al.

[http://dx.doi.org/10.1590/50004-2803.201700000-24]
28724047

[PMID:

[http://dx.doi.org/10.1590/1678-775720150534] [PMID: 27383704] [24] Aksit Bicak D, Akyuz S, Kirathh B, et al. The investigation of
[21] Nisha KJ, Nandakumar K, Shenoy KT, Janam P. Periodontal disease Helicobacter pylori in the dental biofilm and saliva samples of children
and Helicobacter pylori infection: a community-based study using with dyspeptic complaints. BMC Oral Health 2017; 17(1): 67.
serology and rapid urease test. J Investig Clin Dent 2016; 7(1): 37-45. [http://dx.doi.org/10.1186/312903-017-0361-x] [PMID: 28327128]
[http://dx.doi.org/10.1111/jicd.12122] [PMID: 25175565] [25] Ding Y-J, Yan T-L, Hu X-L, et al. Association of salivary
[22] Rajendran R, Rajeev R, Anil S, Alasqah M, Rabi AG. Helicobacter Helicobacter pylori infection with oral diseases: a cross-sectional study
pylori coinfection is a confounder, modulating mucosal inflammation in a Chinese population. Int J Med Sci 2015; 12(9): 742-7.
in oral submucous fibrosis. Indian J Dent Res 2009; 20(2): 206-11. [http://dx.doi.org/10.7150/ijms.11050] [PMID: 26392812]
[http://dx.doi.org/10.4103/0970-9290.52898] [PMID: 19553724] [26] Dayama A, Srivastava V, Shukla M, Singh R, Pandey M. Helicobacter
[23] Medina ML, Medina MG, Merino LA. Correlation between virulence pylori and oral cancer: possible association in a preliminary case
markers of Helicobacter pylori in the oral cavity and gastric biopsies. control study. Asian Pac J Cancer Prev 2011; 12(5): 1333-6.
Arq Gastroenterol 2017; 54(3): 217-21. [PMID: 21875292]
© 2020 Jalili et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.


http://dx.doi.org/10.1590/1678-775720150534
http://www.ncbi.nlm.nih.gov/pubmed/27383704
http://dx.doi.org/10.1111/jicd.12122
http://www.ncbi.nlm.nih.gov/pubmed/25175565
http://dx.doi.org/10.4103/0970-9290.52898
http://www.ncbi.nlm.nih.gov/pubmed/19553724
http://dx.doi.org/10.1590/s0004-2803.201700000-24
http://www.ncbi.nlm.nih.gov/pubmed/28724047
http://dx.doi.org/10.1186/s12903-017-0361-x
http://www.ncbi.nlm.nih.gov/pubmed/28327128
http://dx.doi.org/10.7150/ijms.11050
http://www.ncbi.nlm.nih.gov/pubmed/26392812
http://www.ncbi.nlm.nih.gov/pubmed/21875292
https://creativecommons.org/licenses/by/4.0/legalcode

	Relationship between Helicobacter pylori and Periodontal Diseases: A Meta-Analysis Study and Systematic Review 
	[Objective:]
	Objective:
	Materials and Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. METHODS
	2.1. Protocol and Registration
	2.2. Eligibility Criteria
	2.3. Information Sources
	2.4. Search
	2.5. Study Selection
	2.6. Data Collection Process
	2.7. Data Items
	2.8. Risk of Bias in Individual Studies
	2.9. Summary Measures
	2.10. Synthesis of Results
	2.11. Risk of Bias Across Studies
	2.12. Additional Analyses

	3. RESULTS
	3.1. Study Selection
	3.2. Study Characteristics
	3.3. Risk of Bias within Studies
	3.4. Results of Studies
	3.5. Synthesis of Results
	3.6. Risk of Bias Across Studies
	3.7. Additional Result

	4. DISCUSSION
	4.1. Summary of Evidence

	5. LIMITATIONS
	CONCLUSION
	CONSENT FOR PUBLICATION
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




