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Can eradication rate of gastric Helicobacter pylori be improved by killing oral Helicobacter pylori?
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Abstract

AIM: To evaluate the influence of oral Helicobacter pylori (H. pylori) on the success of eradication therapy against gastric H. pylori. 

METHODS: A total of 391 patients with dyspepsia went through Helicobacter pylori antigen test (HPS), 13C-urea breath test (13C-UBT), gastroscopy and gastric mucosal histopathological examination. Another 40 volunteers without any discomfort went through HPS, 13C-UBT as the control group. Two hundred and thirty-three patients who were 13C-UBT+ were recruited and seperated in four groups. Patients who were HPS-, 13C-UBT+ (n = 53) received triple therapy alone. Those who were both HPS+ and 13C-UBT+ (n = 180) were randomly divided into three groups: (1) O+ G+ t group, received triple therapy alone (n = 53); (2) O+ G+ tm group, received triple therapy and mouthrinse treatment (n = 65); and (3) O+ G+ tmp group, received triple therapy, mouthrinse and periodontal treatment (n = 62). HPS and 13C-UBT were followed 4 wk later after the treatment finished, comparing the eradication rate of gastric H. pylori and the prevalence rate of oral H. pylori among the four groups.

RESULTS: The eradication rate of gastric H. pylori of O- G+ t group, O+ G + tm group and O+ G+ tmp group were 93.3%, 90.0%, 94.7% respectively, all higer than that of O+ G+ t group (78.4%). O-G+ t group vs O+ G+ t group (P = 0.039), O+ G+ tm group vs O+ G+ t group (P = 0.092), O+ G+ tmp group vs O+ G+ t group (P = 0.012). O+ G+ tm group vs O- G+ t group (P = 0.546), O+ G+ tmp group vs O-G+ t group (P = 0.765). O+ G+ tm group vs O+ G+ tmp group (P = 0.924). With the combination of triple therapy and the mouthrinse, periodontal treatments, the eradication of gastric H. pylori has been improved significantly. The eradication rate of gastric H. pylori of peptic ulcer group, chronic atrophic gastritis group and control group were higher than that of duodenitis group and superficial gastritis group. The prevalence rate of oral H. pylori of O- G+ t group, O+ G+ t group, O+ G+ tm group and O+ G+ tmp group after treatments were 0.0%, 76.5%, 53.3% and 50.9% respectively. O- G+ t group vs O+ G+ t group (P = 0.000), O+ G+ tm group vs O+ G+ t group (P = 0.011), O+ G+ tmp group vs O+ G+ t group (P = 0.006). O+ G+ tm group vs O- G+ t group (P = 0.000), O+ G+ tmp group vs O- G+ t group (P = 0.000). O+ G+ tm group vs O+ G+ tmp group (P = 0.790). After the mouthrinse or periodontal treatment, the prevalence of oral H. pylori has been reduced significantly.
CONCLUSION: Mouthrinse treatment alone or combined with periodontal treatment could reduce the prevalence of oral H. pylori to some extent and improve the eradication rate of gastric H. pylori. 
© 2013 Baishideng. All rights reserved.  
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Core tip: The average eradication rate of gastric Helicobacter pylori (H. pylori) was dropping in recent years. Some foreign studies had proved that the eradication rate of gastric H. pylori could be improved by eliminating the oral H. pylori instead of increasing the dose of antibiotics. In most studies, they detected the DNA of H. pylori to confirm the oral H. pylori infection and did the professional periodontal treatments to kill the oral H. pylori which were proved to be effective. What a pity, the cost were high and the processes were complicated. In my study, I used a cost-effective and simple way to test and eliminate oral H. pylori and the eradication rate of gastric H. pylori was proved eventually. This way could be practical in the clinic. 
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INTRODUCTION

Helicobacter pylori (H. pylori) is believed to be one of the major factors responsible for chronic active gastritis, gastroduodenal ulcers, mucosa- associated lymphoid tissue lymphomas and gastric cancers[1]. It has been designated a type I carcinogen by the World Health Organization in 1994 and approximately half of the world’s population are infected. Since Krajde et al[2] isolated H. pylori from dental plaque in 1989, it strongly suggested that oral -oral , gastro-oral routes are two important transmission modes of H. pylori and oral cavity is an extragastric reservoir for H. pylori[3-6]. Several studies have suggested that oral H. pylori have association with gastric H. pylori[6,7]. Patients who are oral H. pylori-positive have a lower success rate of gastric H. pylori eradication than the oral H. pylori-negative ones[6,8,9]. In addition, previous studies proved that the DNA samles of oral H. pylori had much agreement with that of their corresponding gastric H. pylori[10-12]. The prevalence of oral H. pylori is related to the oral hygiene and periodontal status such as dental plaque and periodontal porket[13]. We can elevate the eradication rate of gastric H. pylori by controlling the dental plaque and improving the oral hygiene[14,15]. In our study, the saliva Helicobacter pylori antigen test (HPS) and 13C-urea breath test (13C-UBT) were used to detect the oral and gastric H. pylori infection respectively. HPS+ means oral H. pylori infection exists while 13C-UBT+ indicates there is gastric H. pylori infection. All the 13C-UBT+ cases were recruited, HPS- cases were treated with triple therapy alone. HPS+ cases were seperated into three groups randomly with different treatments. Our aim was to evaluate the influence of oral H. pylori on the success of eradication therapy against gastric H. pylori. 

Materials and methods

Patient population 

From August 2011 to July 2012, the outpatients with dyspepsia of the Department of Gastroenterology, Shengjing Hospital of China Medical University were selected. Exclusion criteria included a past history of H. pylori eradication therapy; treatment with antibiotics, H2 receptor blockers, bismuth or proton pump inhibitors within one month; have severe periodontal diseases; pregnant women and children; have immune diease or is using immune depressants. Three hundred and ninty-one patients were qualified and there were another 40 volunteers without any discomfort enrolled as the control group (Table 1).

Chronic atrophic gastritis (endoscopy) had a well visualization of the submucosal vessel in the antrum and in the body. Histopathology: there were loss of appropriate glands or metaplasia existed. Duodenitis (endoscopy): duodenal bulb mucosa appeared abnormally congested, oedematous, or roughened in the absence of ulcer or scar. Histopathology: there were nuclear atypia of glandular epithelium and infiltration by neutrophils. Superficial gastritis (endoscopy): gastric mucosa appeared abnormally congested, oedematous, or roughened. Histopatholog: there were nuclear atypia of glandular epithelium and infiltration by neutrophils.

Study groups

Every subject went through HPS, 13C-UBT, gastroscopy and gastric mucosal histopathological examination. Two biopsy specimens were taken from the greater curvature of both the antrum and the body of the stomach respectively. Another two biopsy specimens were taken from both the lesser curvature of the antrum and body, respectively. Patients who were HPS-, 13C-UBT+ (n = 53) received triple therapy alone. Those with both HPS+ and 13C-UBT+ (n = 180) were randomly divided into three groups: (1) O+ G+ t group, received triple therapy alone (n = 53); (2) O+ G+ tm group, received triple therapy and mouthrinse treatment (n = 65); (3) O+ G+ tmp group, received triple therapy, mouthrinse and periodontal treatment (n = 62). The triple therapy consisted of amoxycilin 1.0 g, esomeprazole 20 mg, twice a day, levofloxacin 0.5 g, once a day, for 10 d. Mouthrinse was purchased from the drugstore with brand name Compound Chlorhexidine Gargle (Shenzhen Nanyue Pharmaceutical Co., Ltd, Liaoning, China) which contained 0.02% tinidazole and 0.12% chlorhexidine, 20 mL kept in mouth for 5 min and spit out, for 10 d. Periodontal therapy was plaque and calculus removal with an ultrasonic device in the Department of stomatology, Shengjing Hospital of China Medical University, twice a month. HPS and 13C-UBT were followed 4 wk later after the treatment finished (Figure 1). 
MATERIALS AND METHODS

Saliva HPS
The saliva H. pylori antigen test (Meili Taige Diagnostic Reagent Co., Ltd, Jiaxing, China) is a rapid immunochromatographic assay that uses antibody-coated colloidal gold to detect the presence of specific H. pylori antigens in the saliva specimen. Yee et al[16] clarified that HPS were designed to detect two H. pylori antigens: flagellin and urease. In Yee’s experiment, the HPS results were compared in parallel with the UBT, serum antibody, Campylobacter-like organism test, silver stain, culture, and stool antigen test results. The test’s sensitivity was 10 ng/mL H. pylori flagellin and urease antigen. There were no interference or cross-reactivity with the other bacteria in oral cavity and there were statistical correlation between oral antigen and serum antibody test results. No food or drink is allowed 1 h before the test. To perform the test,four drops of saliva were added to the sampling cup using a pipette and two drops of PBS were added. After mixing, a new pipette was used to transfer four drops of mixture into the sample well of the test cassette. The sample flowed through a label pad containing H. pylori antibody coupled to red-colored colloidal gold. If the sample contains H. pylori antigens, the antigen will bind to the antibody coated on the colloidal gold particles to form antigen–antibody–gold complexes. The complexes move on a nitrocellulose membrane by capillary action toward the test zone. A second control line will always appear in the result window to indicate that the test has been correctly performed and that the test device is functioning properly. The results were observed within 5-30 min. Occurrence of two bands in test and control zones indicated positive of H. pylori. Occurrence of one band in the control zone indicated negative of H. pylori. If there was no band in the control zone, the samples should be re-tested. 
13C-UBT
HG-IRIS 13C infrared spectrometer and diagnostic kits (Beijing Pharmaceutical Co., Ltd, Beijing, China) were used to detect the gastric H. pylori. It was judged as positive when the detected value in the exhaling was larger than 4. 

Statistical analysis

Statistical analysis of data was performed with spass software 19.0.The χ2 test was used to analyze the eradication rate of gastic H. pylori and prevalence of oral H. pylori of each group, A P-value of 0.05 or less was considered statistically significant.

RESULTS

The test results of HPS and 13C-UBT

A total of 431 patients went through HPS and 13C-UBT, the test results are seen in Table 2. The prevalence of gastric and oral H. pylori were different among the five disease groups. There was a decline trend of prevalence of gastric H. pylori from peptic ulcer group to control group, but no similar trend was seen for oral H. pylori (Figure 2) 
Eradication rate of gastric H. pylori after treatment

Four weeks later after treatment finished, 213 patients returned while 20 patients got lost. The gastric H. pylori eradication rate of O+ G+ t group was significantly lower than that of O-G+ t and O+ G+ tmp group. O- G+ t group vs O+ G+ t group (P = 0.039), O+ G+ tmp group vs O+ G+ t group (P = 0.012). The gastric H. pylori eradication rate of O+ G+ tm group was lower than that of O+ G+ t group, but there was no statistical significance (P = 0.092). There were no statistical differences among O- G+ t, O+ G+ tm and O+ G+ tmp group. O+ G+ tm group vs O-G + t group (P = 0.546), O+ G+ tmp group vs O- G+ t group (P = 0.765). O+ G+ tm group vs O+ G+ tmp group (P = 0.924) (Table 3)
There were some subtle difference of gastric H. pylori eradication rate among each gastric disease groups. The eradication rate of peptic ulcer and chronic atrophic gastritis were higher than that of duodenitis and superficial gastritis but without statistical significance (Table 4)
Prevalence of oral H. pylori after treatment
After the treatment, the prevalence of oral H. pylori of O+ G+ t group was significantly higher than that of other three groups. O- G+ t group vs O+ G+ t group (P = 0.000), O+ G+ tm group vs O+ G+ t group (P = 0.011), O+ G+ tmp group vs O+ G+ t group (P = 0.006). There was no significant difference O+ G+ tm and O+ G+ tmp group (P = 0.790) (Table 3). 
DISCUSSION

Since Krajde isolated H. pylori from dental plaque of patients with H. pylori infection-related gastric diseases in 1989, the idea that oral to oral, stomach to oral are two main transmissions of H. pylori was recognized. Studies have shown that gastric H. pylori eradication rate in the patients with oral H. pylori infecton is lower than that in the patients without oral H. pylori infection. With the increase of antibiotic resistance in the past 10 years, gastric H. pylori eradication rate by triple therapy decreased significantly. The average eradication rate of gastric H. pylori was 75%-90% from 1983 to1997[17], while it droped to 68.8% from 1996 to 2005[18].Improvement of gastric H. pylori eradication rate by killing oral H. pylori can reduce the application of antibiotics[9,14], which not only reduced patients’ economic burden, but also avoided the increases of antibiotic resistance. Oral H. pylori was mainly present in the periodontal pocket and dental plaques[19,20]. Zaric et al[9] collected dental plaque and gastric tissues and examined H. pylori by nested polymerase chain reaction (PCR). For the patients with both oral and gastric H. pylori, periodontal treatment was applied in addition to triple therapy. Ultrasonic wave was used to remove the dental plaque and calculus while root surface scaling was used to eradicate the periodontal pocket. Glucose chlorhexidine solution (0.15%) was used to lavage the periodontal pocket. After periodontal treatment, the gastric H. pylori eradication rate was increased from 47.6% to 77.3%, while the prevalence of oral H. pylori was decreased from 66.7% to 27.0%. This study indicated that periodontal treatment can kill oral H. pylori. The methods Zaric used was useful but not easy and the cost was high. Nested PCR requires specific instruments and the periodontal treatment also requires experienced dentists, so we could not apply it in clinic. My study intends to seek a cost-effective way to diagnose the oral H. pylori infection and reduce the prevalence. 
Currently, there are two methods (bacterial culturing and nested PCR) to diagnose the oral H. pylori infection. Although bacterial culturing method has high specificity, large amount of other oral bacteria can inhibit the growth of H. pylori, leading to high false negative rate[21]. Nested PCR method has high sensitivity and specificity, but the results have been very variable due to different primers and it cannot differentiate between dead and live bacteria. Hp DNA can still be detected even it is already dead[22,23].  Thus, it cannot monitor the therapeutic efficacy of oral H. pylori.

HPS is a rapid immunochromatographic assay. The principle of this test kit is using colloidal gold chromatography double antibody sandwich to detect H. pylori flagellin and urease in human saliva. There are no cross-reactions with the urease released by other oral bacteria[14]. 
Our results showed that the positive rate of HPS was 74.9%, demonstrating that mouth is another storage site of H. pylori. In this study, gastric H. pylori eradication rate in the patients with  HPS +  was lower than that in the patients with HPS- (78.4% vs 93.3%). We noticed that the test results of gastric and oral H. pylori was not consistent. Previous studies showed that H. pylori does not colonize in the mouth with good oral hygiene (e.g., no periodontal disease, no gingival band and plaque)[24]. In this situation, oral H. pylori titre is low and does not reach the threshold of gastric H. pylori infection. Thus, gastric H. pylori detection would be negative. For the gastric H. pylori-positive patients with good oral hygiene, although gastric H. pylori may be refluxed into the mouth, there is lack of survival environment. In this study, HPS has a high sensitivity so low titre of H. pylori can be detected. Thus, the positive rate of oral  H. pylori is higher than that of the gastric H. pylori.
H. pylori in oral cavity has special protective shell called biofilm, so systemic eradication therapy dose not have much elimilation effect on it[25,26]. My study has comfirmed the assertion. The gastric H. pylori eradication rate of O+ G+ t group was much higher than that of oral H. pylori (78.4% vs 23.5%). Compared with O+ G+ t group, the eradication rate of gastric H. pylori of O+ G+ tm group and O+ G+ tmp group were elevated from 78.4% to 90.0% and 94.7% respectivly, the prevalence of oral H. pylori were reduced from 76.5% to 53.3% and 50.9% respectively. There was no significant difference of gastric H. pylori eradication rate between O+ G+ tm group and O+ G+ tmp group. The eradication rate of gastric H. pylori of peptic ulcer group, chronic atrophic gastritis group and control group were higher than that of duodenitis group and superficial gastritis group but there was no conclusion could be drawn because the sample size was not big enough. The study demonstrated that mouthrinse treatment alone or combined with periodontal treatment could reduce the prevalence of oral H. pylori efficiently. My study could not prove how it worked. May be the mouthrinse treatment or periodontal treatment had a good control of dental plaque and improved the oral hygiene so that the oral H. pylori titre was reduced.

The study proved that mouthrinse treatment alone or combined with periodontal treatment could reduce the prevalence of oral H. pylori and improve the eradication rate of gastric H. pylori. HPS is simple and rapid to diagnose the oral H. pylori infection but the test results couldn’t be analyzed quantitatively. So we couldn’t evaluate the therapeutic effect well. 
COMMENTS

Background

It has been well acknowleged that stomach is the reservoir of Helicobacter pylori (H. pylori) and we kill the gatric H. pylori by triple or quadruple therapy. More and more investments suggested that the average eradication rate of gastric H. pylori was dropping in recent years. It is emergent to find a pratical way to improve the eradication rate.

Research frontiers

Since Krajde et al isolated H. pylori from dental plaque in 1989, many studies demonstrated that oral cavity is an extragastric reservoir for H. pylori. Several studies have suggested that patients who are oral H. pylori-positive have a lower success rate of gastric H. pylori eradication than the oral H. pylori-negative ones. Zaric et al tested the oral H. pylori by nested polymerase chain reaction (PCR) and improved the eradication rate of gastric H. pylori from 47.6% to 77.3% by removing the dental plaque. However, the cost was high and the process was complicated. Authors should find a simple and rapid diagnostic method to comfirm the oral H. pylori infection and explore a way to improve the eradication rate of gastric H. pylori which is feasible for clinical application.
Innovations and breakthroughs
13C-urea breath test (13C-UBT) is the golden standard for the diagnosis of gastric H. pylori infection. As for the oral H. pylori, there has not been an unified diagnostic method. Nested PCR which tests the DNA of H. pylori was commonly used but it has a high false positivity because it can’t distinguish between the dead and the living bacteria. Their study replaced the Nested PCR with saliva H. pylori antigen test (HPS) to test the oral H. pylori. HPS employed monoclonal antibody that was developed against semipurified H. pylori protein. HPS showed no interference or cross reactivity with the other oral bacteria in another experiment. Zaric et al killed the oral H. pylori by removing the dental plaque and lavaging the periodontal pocket which required professional dentist. In their study, they applied the mouthrinse to kill the oral H. pylori and it was effective.

Applications 

Authors used the saliva H. pylori antigen test to diagnose the oral H. pylori infection which is simple and rapid. The eradication rate of the gastric H. pylori of the patients who were given mouthrinse treatment alone or combined with periodontal treatment had been improved significantly. The innovation would not only reduce the economic burden of patients but also decrease the antibiotic resistance.
Peer review

This is an interesting study, indicating a cheap way of improving H. pylori eradication rate. The study was performed on 391 persons who underwent gastroscopy and histopathological examination of gastric mucosa. For evaluation of H. pylori in oral cavity the authors used Helicobacter pylori saliva test based on detection of H. pylori antigen in saliva using rapid immunochromatographic assay. The presence of H. pylori in stomach mucosa the authors used 13C-urea breath test. The main results showed that the eradication of H. pylori in the mouth cavity using mouth rinse and peridental treatment could kill the oral H. pylori and improve the eradication rate of gastric H. pylori by triple therapy. The study is set up correctly. The paper is written well, the introduction gives a good overview of the study background and the authors raised clearly the aim of the study. The aim of the study is fulfilled. 
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Figure 1 Study design schematic and study measures. 
      
[image: image1.wmf]79.6

66.7

63.7

45

42.5

68.5

79.1

87.9

72.7

82.5

0

20

40

60

80

100

ulcer

atrophic

gastritis

duodenitis

superficial

gastritis

control

13C-UBT

HPS

Figure 2 The positive rate of gastric and oral Helicobacter pylori of 13C-urea breath test and Helicobacter pylori antigen test before treatment. HPS: Helicobacter pylori antigen test; 13C-UBT: 13C-urea breath test. 
Table 1 Characteristics of the 431 patients

	Diseases 
	Total
	Male
	Female
	Age range (yr)
	Mean age (yr)

	Peptic ulcer
	54
	40
	14
	20-80
	51.1

	Chronic atrophic gastritis
	48
	32
	16
	46-82
	58.5

	Duodenitis
	58
	31
	27
	26-77
	51.0

	Superficial gastritis
	231
	95
	136
	14-74
	49.6

	Control group 
	40
	17
	23
	15-67
	44.0


Table 2 The test results of 13C-urea breath test and Helicobacter pylori antigen test n (%)
	
	13C-UBT

	HPS
	Positive
	Negative

	Peptic ulcer (n = 54)
	
	

	Positive
	29 (53.7)
	8 (14.8)

	Negative
	14 (25.9)
	3 ( 5.6)

	Chronic atrophic gastritis (n = 48)
	
	

	Positive
	24 (50.0)
	14 (29.1)

	Negative
	8 (16.7)
	2 ( 4.2)

	Duodenitis (n = 58)
	
	

	Positive
	35 (60.3)
	16 (27.6)

	Negative
	2 ( 3.4)
	5 (8.7)

	Superficial gastritis (n = 231)
	
	

	Positive
	79 (34.2)
	89 (38.5)

	Negative
	25 (10.8)
	38 (16.5)

	Control group (n = 40)
	
	

	Positive
	12 (30.0)
	21 (52.5)

	Negative
	5 (12.5)
	2 ( 5.0)


HPS: Helicobacter pylori antigen test; 13C-UBT: 13C-urea breath test.
Table 3 Eradication rate of gastric Helicobacter pylori and prevalence of oral Helicobacter pylori after treatment in all group n (%)
	Group
	Eradication rate of gastric Helicobacter pylori
	Prevalence of oral  Helicobacter pylori

	O- G+ t
	42 (93.3)a
	0 (0.0)a

	O+ G+ t
	40 (78.4)
	39 (76.5)

	O+ G+ tm
	54 (90.0)
	32 (53.3)a

	O+ G+ tmp
	54 (94.7)a
	29 (50.9)a


aP < 0.05 vs O+ G+ t group. 
Table 4 Eradication rate of gastric Helicobacter pylori after treatment among each gastric disease group n (%)
	Group
	Gastric diseases

	
	Peptic ulcer
	Chronic atrophic gastritis
	Duodenitis
	Superficial gastritis
	Control group

	O- G+ t
	10 (100.0)
	6 (100.0)
	2 (100.0)
	19 (90.5)
	5 (100.0)

	O+ G+ t
	9 (90.0)
	7 (87.5)
	8 (80.0)
	21 (77.8)
	4 (80.0)

	O+ G+ tm
	9 (100.0)
	10 (100.0)
	9 (75.0)
	22 (88.0)
	4 (100.0)

	O+ G+ tmp
	9 (100.0)
	5 (100.0)
	10 (91.0)
	19 (90.5)
	3 (100.0)


Patients with dyspepsia (n=233)














oral (O) (—)


gastric (G)(+)（n=53）





Oral (+)


Gastric (+) (n=180)





O+G+t group: only triple therapy (n=53)





O+G+tm group: triple therapy +mouthrinse (n=65)








O+G+tmp  group: triple therapy +mouthrinse+periodontal treatment (n=62)





O-G+t group: only triple therapy
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