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Abstract 
Helicobacter pylori (H. pylori) infection is a crucial risk factor for chronic gastritis, peptic ulcer 

and gastric cancer. The presence of oral H. pylori might affect the efficiency of eradication therapy 
and act as a causal force for its recurrence. Bismuth-containing quadruple therapy has recently 
been the first-line treatment recommended widely but has limited efficacy in patients with 
periodontitis. This study aimed to evaluate efficacy of bismuth-containing quadruple therapy with 
different adjunctive periodontal therapies in gastric H. pylori eradication. 

We conducted a prospective randomized trial on 160 gastric H. pylori infected patients who also 
have periodontitis, of whom 65 received quadruple therapy plus supragingival scaling (Group A) 
and 95 received quadruple therapy plus adjunctive periodontal therapy contained scaling and root 
planing(SRP) (Group B). The presence of H. pylori was detected by 13C-urea breath test (UBT). 

The probe depth (PD)，clinical attachment loss（CAL）and plaque index (PLI) in group A and 
group B both improved after treatment. The eradication rate in Group B (87.37%) is significantly 
higher than Group A (75.38%). However, the difference between the two groups decreased with 
time. The recurrence rates after one year in Group A and Group B were 12.31% and 10.53%. 

This study suggests that adjunctive periodontal therapy is an effective added treatment for H. 
pylori infection. In addition, as an adjuvant treatment of quadruple therapy, the effect of SRP is 
significantly higher than that of supragingival scaling only.  
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 Introduction 

 
H. pylori is a kind of gram-negative 

Helicobacter, which was successfully extracted 
from antral mucosa mucosa in 1983.1 It was 
designated as a type I carcinogen by the World 
Health Organization in 1994 and approximately 
50% of the world’s population is infected. 2 H. 
pylori bears intimate relation with chronic gastritis, 
peptic ulcer and gastric cancer. However, the 
infection caused by gastric H. pylori is difficult to 
be completely eliminated after systemic drug 
therapy (triple therapy: antibiotics, antibacterial 
agents and proton pump inhibitors), and there is 
recurrent infection.3 Most scholars believe that 

there are other potential repositories of H. pylori 
in the human body except the stomach. 

In 1989, Krajden isolated H. pylori from the 
dental plaque of chronic gastritis patients. 4 Over 
recent years, many studies showed that oral 
dental plaques are an important reservoir of H. 
pylori and might be a source of re-infection with 
H. pylori in stomach.5 With the increasing 
evidence of H. pylori present at various parts of 
oral cavity, the high recurrence rate of H. pylori 
infection indicates the oral cavity is an extra-
gastric H. pylori reservoir, as systemic 
antimicrobials against H. pylori fail to disrupt the 
germ-protective oral biofilm.6 Studies have 
demonstrated the permissive role of periodontal 
disease in the colonization of the oral cavity and 
gastric infection by H. pylori.7 Bismuth-containing 
quadruple therapy is widely used as first-line 
treatment for H. pylori infection, and previous 
studies have reported that bismuth-containing 
regimens are safe and well-tolerated for H. pylori 
eradication.8 These findings prompted us to 
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evaluate the effectiveness of periodontal therapy 
combined with quadruple therapy in the complete 
elimination of gastric H. pylori infection. 

Due to the limitation of medical resources 
and the lack of periodontists, in many primary 
hospitals in developing countries such as China, 
a large number of patients with periodontitis can 
only receive supragingival scaling treatment but 
not adjunctive periodontal therapy contained 
SRP. In the study of evaluating the effect of 
periodontal adjuvant therapy on H. pylori 
infection, considering the directive value of our 
research results to the clinical practice of primary 
hospitals in developing countries, it is necessary 
to divide supragingival scaling and adjunctive 
periodontal therapy contained SRP into two 
groups for evaluation. 

 This study aimed to investigate the cure rate 
of H. pylori eradication treatment with Bismuth-
containing quadruple therapy and adjunctive 
periodontal therapy in Chinese patients. The 
findings of this study may improve treatment 
efficacy and reduce the risk of H. pylori 
recurrence in this region. 
   

Materials and methods 
 

Patient population and 
inclusion/exclusion criteria  

In this prospective clinical study, 160 
individuals with periodontitis combine H. pylori 
infection and attending the The People’s Hospital 
of Zhenhai, Ningbo were examined. All 
participants signed a volunteer consent, before 
undergoing research procedures, agreeing to 
their participation in the clinical protocol. The 
study protocol was approved by the Ethics 
Committee of the The People’s Hospital of 
Zhenhai (IRB number: 2020003). 

The inclusion criteria were as follows:≥18 
years of age, at least 16 natural teeth (excluding 
third molars and teeth with advanced caries 
indicated for extraction), and more than 30% of 
teeth with PD≥5 mm, CAL≥3 mm and BOP at 
baseline. The exclusion criteria were as follows: 
pregnancy and lactation, active tobacco smoking, 
SRP or antibiotic therapy within the last 6 months, 
medical disorders that require prophylactic 
antibiotic coverage or that could influence the 
progression or treatment of periodontitis, long 
term administration of anti-inflammatory or 
immunosuppressive medica-tions, positive 
history of cardiovascular disease, elderly patients 

(>70 years old). All patients underwent 
periodontal parameters examination before 13C-
urea breath test. PD, CAL and PLI were recorded 
at the mesiobuccal sites of the patient's four first 
molars (the missing first molars replaced by the 
second molars). The periodontal parameters 
examination and treatment of patients were 
completed by different investigators. 

Study Groups  
Among the patients with H. pylori infection, 

participants were randomly assigned to two 
treatment groups: (Group A) quadruple therapy 
with supragingival scaling (n=65) and (Group B) 
quadruple therapy with adjunctive periodontal 
therapy contained SRP (n=95).  

 

 
Figure 1. Study design schematic and study 
measures. 
 

Figure 1 outlines the process of 
examinations and treatment performed. The 2-
week quadruple therapy contains pantoprazole 
(80mg/d), amoxicillin (2g/d), furazolidone (0.2g/d) 
and compound bismuth and magnesium granules 
(12g/d). In group A, supragingival scaling using 
ultrasonic was completed by the same treating 
clinician, quadruple therapy was initiated 
immediately after the supragingival scaling. In 
group B, SRP under local anaesthesia using 
ultrasonic and manual Gracey scalers was 
completed over two 90-min half-mouth SRP 
sessions within 7 days, by the same treating 
clinician. The endpoint of SRP was defined as a 
smooth root surface free of calculus deposits 
determined by visual and tactile examination. 
Quadruple therapy was initiated immediately 
after the first half-mouth SRP session. The 
importance of maintaining immaculate oral 
hygiene through daily toothbrushing, flossing and 
interdental brushing was visually showed and 
reinforced at each appointment. 
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Follow-up statement 
Patient follow-up was scheduled 2 months 

and 1year after the completion of therapy. 13C-
urea breath test and periodontal parameters 
examination were performed as per routine 
practice. Those who were negative for H. pylori 
underwent further examination after 1 year to 
establish the recurrence rate. 

Statistical analysis 
The effect of different treatment groups on 

these clinical parameters at each interval was 
compared by Student’s t test. Within each group, 
the Bonferroni method (Paired-sample t test) was 
performed to compare the clinical parameters at 
different intervals. The χ2 test was used to 
analyze the eradication rate of gastric H. pylori in 
each group. Data processing and analysis was 
performed on SPSS 23.0 (IBM, Chicago, United 
States). p-values < 0.05 were accepted for 
statistical significance. 
 

Results 
 

 
Table 1. Mean PLI and PD of patients treated 
with SRP or supragigival scaling plus quadruble 
therapy. 
 

Periodontal Evaluation  
Table 1 showed the mean PLI, PD and 

CAL of sites treated with two clinical strategies at 
different intervals. At baseline, PLI PD and CAL 
between the selected sites of two treatment 
groups were similar, 2.44±0.91 versus 2.45±0.95 
mm, 6.42±1.88mm versus 6.40 ± 2.02 mm and 

7.64±2.04 versus 7.69±1.88 respectively. After 2 
months, both treatment groups showed 
statistically significant PLI amelioration and PD, 
CAL reduction, and group B didn’t yield additional 
improvement in these parameters when 
compared with group A (PLI: 1.55±0.68 versus 
1.52±0.66, p=0.823; PD: 5.28±1.67 mm versus 
5.18±1.81 mm, p=0.735; CAL: 6.66±1.85 mm 
versus 6.29±1.61 mm, p=0.1852). However, the 
changes in PLI, PD and CAL over the next 10 
months were discrepant between two treatment 
groups. Compared with month 2, the PLI, PD and 
CAL in the group B continued to ameliorate till 12 
months, while the group A failed to obtain a 
further amelioration in PLI and PD. Thus, at 
month 12, group B possessed a better PD 
parameter (p= 0.031), PLI parameter (p=0.008) 
and CAL parameter（p=0.004） than Group A. 
The group B contributed to a continuous 
amelioration of PLI and PD, which almost 
remained same in the Group A. 

H. pylori eradication effect 
We subsequently examined different 

therapies for H. pylori eradication and its 
recurrence rate. We found that in month 2, the 
eradication rates of group A and group B were 
75.38％ and 87.37％ respectively. In month 12, 
the eradication rates were 63.08％ and 76.84％, 
and the recurrence rate in two groups were 
12.31% and 10.53% respectively (Figure 2). 

 

 
Figure 2. Therapeutic effects of different 
treatment methods on H. pylori infection. (A) 
Gastric H. pylori eradication rates of two groups 2 
months after treatment; (B) Gastric H. pylori 
eradication rates of  two groups 1 year after 
treatment; (C) Gastric H. pylori recurrence rates 
of two groups 1 year after treatment. 
 

Moreover, the difference between the two 
groups was statistically significant both in month 
2 and month 12. The results of paired 
comparison showed that in month 2, the 
eradication effect of group B was better than that 
of group A (p≤0.05). In month 12, the eradication 
effect of group B was also better than that of 
group A although there was no significant 
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statistical difference (p=0.059) (Table 2). Overall, 
periodontal therapy could increase the efficiency 
of H. pylori eradication. In addition, as an 
adjuvant therapy of quadruple drugs, the effect of 
adjunctive periodontal therapy contained SRP is 
better than that of supragingival scaling only. 

 

 
Table 2. Comparison of Gastric H. Pylori 
eradication rates between different groups. 
  

Discussion 
 
 H.pylori affect about half the world's 
population and a higher prevalence of gastric H. 
pylori infection exists in developing countries 
(50.8%) compared with the developed ones 
(34.7%).9 At present, 80.0%-90.0% of gastric H. 
pylori can be cured by systemic drug therapy, but 
among the cured patients, gastric H. pylori 
reinfection is more common, and most of them 
recur in the first year.10 With the aggravation of 
antibiotic resistance, the eradication rate of 
traditional triple therapy for H. pylori is also 
gradually decreasing.11, 12 The average 
eradication rate of gastric H. pylori decreased 
from 75%-90% in 1983-1997 to 68.8% in 1996-
2005.5, 13 In clinical practice, no treatment 
guarantees H. pylori eradication. The factors 
leading to the recurrence after eradication are 
still inconclusive, and the main view is the 
reinfection of residual H. pylori.  

H. pylori can be transmitted by stomach to 
oral route has been recognized since 1989 when 
Krajde first isolated H. pylori from the dental 
plaque of patients with gastric diseases related to 
H. pylori infection.4 Existing studies have 
confirmed that oral H. pylori and its gastric 
counterpart have same or substantially same 
genotype and H. pylori at different sites might 
come from the same strain or be the mutants of 
the same bacterial strain.14, 15 Studies by Salazar 

and shakeri have shown that poor oral health or 
behavior is associated with gastric cancer or 
precancerous lesions, such as less brushing, 
gum bleeding and no flossing.16, 17 Periodontitis is 
considered as an important disease, because it 
has been demonstrated to not only cause 
loosened teeth but also be associated with many 
systemic disorders.18, 19 Abdel showed that 
89.0% of 75 patients with gastric H. pylori 
infection had oral H. pylori infection.20 Boylan 
showed that periodontitis can increase the risk of 
gastric diseases such as gastric and duodenal 
ulcer.21 Therefore, improving the periodontal 
condition of oral cavity may help to inhibit H. 
pylori infection and reduce the recurrence rate 
after treatment. 

In China, a considerable number of primary 
hospitals can only adopt supragingival scaling for 
patients with periodontitis because of the lack of 
periodontists and the constraints of medical 
conditions. Therefore, in our experiment to 
evaluate the effect of periodontal treatment on H. 
pylori eradication rate, we specially added the 
supragingival scaling treatment group. In our 
study, for patients with both periodontitis and 
gastric H. pylori infection, periodontal treatment 
was applied in addition to quadruple therapy. 
After periodontal treatment, compared with 
baseline group, the gastric H. pylori eradication 
rate was increased to 76.84%, while the 
recurrence of H. pylori infection was decreased 
to 10.53%, these results indicated that 
periodontal treatment could kill oral H. pylori. 
From the results of the two groups, it can be 
found that with the gradual improvement of 
periodontal conditions, the eradication rate of H. 
pylori is also rising. We speculate that the reason 
why simple supragingival scaling can not improve 
the eradication rate is that the subgingival plaque 
has not been effectively removed. The residual H. 
pylori in subgingival plaque will cause oral-gastric 
transmission and lead to the recurrence of 
intragastric infection. 

Our study has several limitations. It was not 
performed in a population-based manner, 
because the subjects were individuals who 
visited a medical center for a medical checkup 
and testing was required for diagnosis of 
periodontitis. In addition, the number of subjects, 
especially in the examination of time-course 
changes after eradication for H. pylori, was 
relatively small. Thus, our results should be 
confirmed by an additional large scale 
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prospective study.  
It can be seen that in the oral cavity, which is 

one of the possible repositories of H. pylori, poor 
periodontal conditions will be conducive to the 
survival and reproduction of H. pylori in the oral 
cavity, and the accumulation of dental plaque can 
also improve the infection rate of oral H. pylori. 
Periodontitis is a risk factor for recurrence after 
systemic drug therapy of gastric H. pylori. 
Therefore, in clinical practice, it is suggested to 
carry out routine oral examination for patients 
with gastric H. pylori infection, take effective 
periodontal basic treatment, reduce dental 
plaque and establish a good oral flora 
environment.22 So as to improve the eradication 
rate of gastric H. pylori infection, which is one of 
the development directions of clinical radical cure 
of gastric H. pylori in the future. 
 
 Conclusions 
 

Our results indicate that for patients who 
both have periodontitis and H. pylori infection, 
adjunctive periodontal therapy contained SRP is 
an effective measure to improve the H. pylori 
eradication rate and reduce the recurrence rate. 
Considering the high prevalence of H. pylori and 
antibiotic resistance, periodontal evaluation and 
adjunctive periodontal therapy contained SRP 
combined with H. pylori eradication in gastric H. 
pylori infection are recommended. 
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