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Helicobacter pylori eradication reduces risk for recurrence of gastric
hyperplastic polyp after endoscopic resection
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Successful eradication of Helicobacter pylori may reduce the recurrence of gastric hyperplastic polyp
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Background/Aims: Little is known about the effect of Helicobacter pylori eradication on the recurrence of gastric hyper-
plastic polyps after endoscopic resection. Thus, we evaluated the recurrence rate of gastric hyperplastic polyps based on H.
pylori eradication following endoscopic resection.

Methods: We retrospectively reviewed the medical records of 201 patients with H. pylori infection who underwent endo-
scopic resection for gastric hyperplastic polyps at six medical centers. H. pylori status was assessed by histological analysis
and a rapid urease test. A total of 149 patients underwent successful H. pylori eradication (eradication group), whereas 52
patients had persistent H. pylori infections (non-eradication group). The recurrence rate of gastric hyperplastic polyps and the
risk factors according to H. pylori status were analyzed.

Results: During the mean follow-up period of 18.3 months, recurrent gastric polyps developed after endoscopic resection
in 10 patients (19.2% [10/52]) in the non-eradication group and 12 patients (8.1% [12/149]) in the eradication group. The
cumulative incidence of recurrent gastric hyperplastic polyps was significantly higher in the non-eradication group than in the
eradication group (p = 0.041, log-rank test). In the adjusted analysis, H. pylori eradication reduced the recurrence of gastric
hyperplastic polyps (hazard ratio [HR], 0.42; 95% confidence interval [Cl], 0.18 to 0.99), whereas anticoagulation therapy in-
creased the risk of recurrence of gastric hyperplastic polyps (HR, 4.91; 95% Cl, 1.39 to 17.28).

Conclusions: Successful eradication of H. pylori may reduce the recurrence of gastric hyperplastic polyps in patients after

endoscopic mucosal resection.
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INTRODUCTION

Recently, as endoscopy has become more accessible, the
detection rate of gastric polyps has improved. Gastric pol-
yps can be broadly described as lesions protruding into the
stomach, but more precisely, as neoplastic or hyperplastic
lesions arising from the mucosa of the stomach [1]. The gas-
tric polyps most commonly identified by endoscopy are hy-
perplastic, fundic gland, and adenomatous. Gastric hyper-
plastic polyps often exhibit proliferation and expansion of
the foveolar epithelium and glands. A well-known cause of
these particular histological characteristics is a Helicobacter
pyloriinfection [2]. In regions with high H. pylori prevalence,
gastric hyperplastic polyps account for up to 75% of the
gastric polyps detected [3].

Most gastric hyperplastic polyps are asymptomatic and are
incidentally detected on endoscopy. Observation through
regular follow-up is a possible course of action if the polyp is
small. However, the risk of focal adenocarcinoma rises with
an increase in the size of the polyp; a previous study report-
ed this risk to be as high as 2.1% [4]. Therefore, endoscopic
resection is recommended for symptomatic or large-sized
gastric hyperplastic polyps. In general, for gastric hyperplas-
tic polyps > 10 mm in size, endoscopic resection is recom-
mended to exclude neoplastic foci and prevent neoplastic

168  www.kjim.org

transformation [5]. The guidelines of the American Society
of Gastrointestinal Endoscopy recommend endoscopic re-
section for gastric polyps > 5 mm [6].

As gastric hyperplastic polyps are associated with H. pylori
infection, removal of the underlying conditions that cause
mucosal damage can be effective. Hence, H. pylori eradica-
tion may be considered as a treatment option. Case-control
studies and randomized controlled trials have reported that
H. pylori eradication in patients with gastric hyperplastic pol-
yps reduces the size of the polyp and improves inflammation
in the gastric mucosa [7-9]. Guidelines on the management
of H. pylori infection in Japan recommend H. pylori eradi-
cation in patients with multiple gastric hyperplastic polyps
(evidence level 1) [10]. Similarly, the British Society of Gastro-
enterology recommends testing and treatment for H. pylori
when the presence of gastric hyperplastic polyps is noted
(high evidence, definite recommendation) [11]. However, it
is not well known whether H. pylori infection affects the re-
currence of hyperplastic polyps after endoscopic resection.
For this reason, we evaluated the recurrence rate of gastric
hyperplastic polyps based on H. pylori eradication after en-
doscopic resection of gastric hyperplastic polyps.
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METHODS

Patients

This study included patients endoscopically diagnosed with
gastric hyperplastic polyps (> 0.5 cm) who underwent en-
doscopic resection at six tertiary-care referral centers in Ko-
rea from January 2011 to October 2018. An evaluation of
electronic database records showed that endoscopic and
pathological reviews were performed to confirm H. pylori
infection, and cases in which H. pylori infection was either
negative or could not be tested were excluded. Likewise, pa-
tients who did not undergo follow-up endoscopy after en-
doscopic resection were excluded from the study. Baseline
characteristics, including age, sex, underlying disease, drug
history, smoking status, and alcohol consumption were ob-
tained from the patients’ medical records.

This study was approved by the Institutional Review Board
of Kyungpook National University Hospital (KNUCH2019-
07-011) and Soonchunhyang University Cheonan Hospital
(SCHCA 2019-04-031). The requirement for patient con-
sent was waived owing to the retrospective nature of the
study.

H. pylori infection and eradication

H. pylori infection was confirmed using a rapid urease test
(campylobacter-like organism [CLO] test) or cresyl violet
staining of biopsy tissue obtained from the gastric antrum
and body through endoscopy. If either test result was pos-
itive, the patient was considered positive for H. pylori in-
fection. Currently, in Korea, H. pylori eradication therapy
for gastric hyperplastic polyps does not fall under insurance
coverage; therefore, it is administered according to the pa-
tient's preference. The standard triple therapy (amoxicillin
1.0 g twice a day [bid], clarithromycin 0.5 g twice a day, pro-
ton pump inhibitor twice a day) was administered as first-
line therapy according to the guidelines for the diagnosis
and treatment of H. pylori infection in Korea [12]. H. pylori
eradication was confirmed by the C13 urea breath test, 4
to 8 weeks after the eradication treatment. Bismuth-based
quadruple therapy (proton pump inhibitor twice a day, tet-
racycline 500 mg four times a day, metronidazole 500 mg
thrice a day, and bismuth subcitrate 120 mg four times a
day) was administered as second-line therapy in patients
who did not benefit from standard triple therapy. Patients
who did not benefit from eradication therapy and those
who did not undergo eradication therapy were defined as
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the non-eradication group, while those in which H. pylori
eradication was successful after therapy were defined as the
eradication group.

Endoscopic evaluation and follow-up

The polyps identified in this study were removed via pol-
ypectomy or endoscopic mucosal resection. The location of
the lesion was classified as either in the body or antrum,
and multiple polyps were defined as three or more polyps.
Any polyp that was not removed by endoscopic resection
was defined as a remnant gastric polyp. The size of the pol-
yps was measured using endoscopically resected tissue. A
pathologist examined resected tissue specimens. Gastric
hyperplastic polyps were defined as hyperplastic polyps or
foveolar hyperplasia based on the pathologic results. Recur-
rence was defined as the new occurrence of gastric hyper-
plastic polyps at the resection site or other sites on follow-up
endoscopy. Additionally, the occurrence of neoplastic le-
sions such as dysplasia or adenocarcinoma was assessed.
In remnant polyps, gastric polyp regression was defined as
either the disappearance of polyps (defined as the complete
disappearance of gastric hyperplastic polyps) or a reduction
in polyps (defined as a greater than 50% decrease in the
number of gastric hyperplastic polyps or a greater than 50%
decrease in the size of the polyps). No change/new lesion/
increase were defined as any response other than disap-
pearance or reduction [13]. Endoscopic findings were ana-
lyzed by endoscopists with more than 5 years of endoscopic
experience at each institution, and two endoscopists (S.Y.N.

Patients who underwent endoscopic resection with
gastric hyperplastic polyp
n =380

:

Patients with positive H. pylori
n =201

.
v :

No H. pylori eradication H. pylori eradication
n=43 n=158

|
Unsuccessful H. pylori eradication
(h=9)

Persistent H. pylori infection Successful H. pylori eradication
(Non-eradication group) (Eradication group)
n =52 n =149

Figure 1. Study flow chart of patient enrollment.
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and Y.S.C.) were consulted when a decision was difficult. the recurrence of gastric hyperplastic polyps. Statistical sig-
nificance was set at p < 0.05. All data were analyzed using
Statistical analyses the SPSS version 17.0 (SPSS Inc., Chicago, IL, USA).

The significance of the differences was determined using the
chi-square test or t test, as appropriate. Kaplan-Meier anal-

ysis was performed to estimate the cumulative incidence of RESULTS

recurrent gastric hyperplastic polyps after endoscopic resec-

tion according to H. pylori eradication. Cox regression anal- Baseline characteristics of the enrolled pa-

ysis with hazard ratios (HRs) and 95% confidence intervals tients

(Cls) was performed to evaluate the statistical significance of Between 2011 and 2018, the records of 380 patients who

Table 1. Baseline and endoscopic characteristics of the non-eradication and eradication groups

Characteristic Non-eradication (n = 52) Eradication (n = 149) p value
Age, yr 63.4+13.1 63.9+95 0.794
Male sex 23 (44.2) 53 (35.6) 0.268
Hypertension 22 (42.3) 60 (40.3) 0.797
CAD 2(3.8) 4.7) 0.672
DM or fasting glucose > 127 mg/dL 9(17.3) 38 (25.5) 0.229
Anti-platelet agent 5(9.6) 9 (6.0) 0.383
Anti-coagulation 4(77) 6 (4.0) 0.295
NSAIDs 2(3.8) 3(2.0) 0.465
Statin 4(7.7) 11 (7.4) 0.942
Alcohol drinking 2 (23.1) 34 (22.8) 0.956
Smoking 4(7.7) 3(2.0) 0.054
BMI, kg/m? 25.5 + 3.1 24.6+33 0.453
Atrophic gastritis 44 (84.6) 123 (82.6) 0.732
Intestinal metaplasia 21 (40.4) 54 (36.2) 0.595
EMR site 0.045

Antrum 9 (55.8) 68 (45.6)

Body 16 (30.8) 72 (48.3)

Antrum + Body 7 (13.5) 9 (6.0)
Multiple polyps > 3 10 (19.2) 29 (19.5) 0.852
Polyp size (maximum), mm 125+4.7 122 £ 4.1 0.649
Remnant polyp 5(9.6) 18 (12.1) 0.631

Values are presented as mean + standard deviation or number (%).
CAD, cardiovascular disease; DM, diabetes mellitus; NSAID, nonsteroidal anti-inflammatory drug; BMI, body mass index; EMR, en-
doscopic mucosal resection.

Table 2. Effects of Helicobacter pylori eradication on recurrence after gastric polyp resection

Characteristic Non-eradication (n = 52) Eradication (n = 149) p value
Recurrence of hyperplastic polyp 10 (19.2) 12 (8.1) 0.026
Recurrence of neoplastic lesion 3(5.8) 1(0.7) 0.054
Recurrence of hyperplastic polyp or neoplastic lesion 12 (23.1) 13(8.7) 0.002

Values are presented as number (%).
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Figure 2. Kaplan-Meier analysis of the cumulative incidence of a
recurrent gastric hyperplastic polyp.
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underwent endoscopic resection for gastric hyperplastic
polyps were analyzed. Among the 380 patients, 143 had
negative H. pylori test results, 28 did not undergo follow-up
endoscopy, and 8 were not followed up after eradication
treatment. These patients were subsequently excluded. Of
the 201 patients included in the final analysis, 158 received
H. pylori eradication therapy and 149 had successful eradi-
cations. Of the nine unsuccessful H. pylori eradications, four
underwent bismuth-based quadruple therapy. Hence, 149
and 52 patients were classified into the eradication and
non-eradication groups, respectively (Fig. 1). The mean age
of the two groups was 63.4 + 13.1 years in the non-eradi-
cation group and 63.9 = 9.5 years in the eradication group
(p = 0.79). There were no statistical differences between the
two groups in terms of sex, diabetes, antiplatelet and anti-

Table 3. Comparison of clinical and endoscopic characteristics according to the recurrence of gastric hyperplastic polyps

Characteristic NoTr;ric:J;;nce R(z:uzrr;;)c € HR (95% Cl) p value
Age, yr 63.6 £ 10.7 654 +85 1.01 (0.97-1.05) 0.559
Male sex 63 (36.3) 11 (50.0) 0.52 (0.22-1.21) 0.131
Hypertension 73 (40.8) 9(40.9) 1.26 (0.53-2.95) 0.596
CAD 5(2.8) 1(4.5) 1.35(0.18-10.11) 0.769
DM or fasting glucose > 127 mg/dL 42 (23.5) 5(22.7) 1.13(0.42-3.07) 0.806
Anti-platelet agent 12 (6.7) 2(9.1) 1.42 (0.33-6.08) 0.641
Anti-coagulation 7 (3.9) 3(13.6) 4.63(1.35-15.85) 0.015
NSAIDs 5(2.8) 0 0.05 (0.00-1,195.75) 0.554
Statin 12 (6.7) 3(13.6) 1.61(0.47-5.47) 0.446
Alcohol drinking 40 (22.3) 6 (27.3) 1.86 (0.76—4.56) 0.173
Smoking 5(2.8) 2(9.7) 3.36 (0.75-15.08) 0.114
BMI, kg/m2 246 +3.2 247 + 3.6 1.05 (0.92-1.19) 0.468
Atrophic gastritis 147 (82.1) 20(90.9) 1.71 (0.40-7.31) 0.471
Intestinal metaplasia 67 (37.4) 8 (36.4) 0.95 (0.40-2.28) 0916
EMR site 0.307

Antrum 8(49.7) 10 (36.4) 1

Body 78 (43.6) 10 (45.5) 0.39(0.12-1.32)

Antrum + Body 12 (6.7) 4(18.2) 0.47 (0.15-1.51)
Multiple polyps > 3 29 (16.2) 7(31.8) 1.32 (0.51-3.37) 0.569
Polyp size (maximum), mm 122 +4.2 13.0+5.0 1.05 (0.96-1.15) 0.257
Remnant polyp 19(10.6) 4(18.2) 1.49 (0.50-4.43) 0.472
Helicobacter pylori eradication 137 (76.5) 12 (54.5) 0.43 (0.18-0.99) 0.048

Values are presented as mean = standard deviation or number (%).

HR, hazard ratio; Cl, confidence interval; CAD, cardiovascular disease; DM, diabetes mellitus; NSAID, nonsteroidal anti-inflammato-

ry drug; BMI, body mass index; EMR, endoscopic mucosal resection.
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coagulant use, smoking, or alcohol consumption (Table 1).
The endoscopic characteristics of the two groups are sum-
marized in Table 1. The antrum was a more prevalent site
for endoscopic resection in the non-eradication group than
in the eradication group (55.8% vs. 45.6%, p = 0.045). The
median maximum diameter of the lesion was 12.5 4.7 mm
in the non-eradication group and 12.2 + 4.1 mmin the erad-
ication group, with no significant differences between the
two groups. There was no significant difference between
the two groups regarding the presence of atrophic gastritis,
intestinal metaplasia, multiple polyps, or remnant polyps.

Effects of H. pylori eradication on the recur-
rence of gastric hyperplastic polyps after
endoscopic resection

During the follow-up period, the recurrence of gastric hyper-
plastic polyps was observed in 10 out of 52 patients (19.2%)
in the non-eradication group and in 12 out of 149 patients
(8.1%) in the eradication group (Table 2). In the Kaplan-Mei-
er analysis, the cumulative incidence rate of recurrence of
gastric hyperplastic polyps in the non-eradication group
was higher than that in the eradication group (p = 0.041,
log-rank test) (Fig. 2). When comparing the incidence of
neoplastic lesions between the two groups, neoplastic le-
sions occurred in three patients (5.8%) in the non-eradi-
cation group and in one patient (0.7%) in the eradication
group (p = 0.054). The recurrence of hyperplastic polyps or
neoplastic lesions was significantly higher in the non-eradi-
cation group (12 [23.1%] in the non-eradication group and
13 [8.7%] in the eradication group).

Risk factors related to recurrence of gastric
hyperplastic polyp

The demographic and endoscopic factors affecting the re-
currence of gastric polyps were analyzed (Table 3). Multivar-
iate analysis was performed using Cox regression analysis

Table 4. Cox regression analysis of risk factors related to
recurrence of gastric hyperplastic polyps

HR (95% Cl) p value
4.91(1.39-17.28) 0.013
0.42 (0.18-0.99) 0.047

Adjusted for patient age, sex, anti-coagulation, statin, smok-
ing, endoscopic mucosal resection site, multiple polyps, polyp
size, remnant polyp, and Helicobacter pylori eradication.

HR, hazard ratio; Cl, confidence interval.

Variable

Anticoagulation
Helicobacter pylori eradication
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on the results of the univariate analysis and variables that
may have had clinical significance (including age, sex, past
medication history, and H. pylori eradication). As a result,
multivariate analysis confirmed that both H. pylori eradica-
tion (HR, 0.42; 95% Cl, 0.18 to 0.99) and anticoagulation
(HR, 4.91; 95% Cl, 1.39 to 17.28) affect the recurrence rate
of hyperplastic gastric polyps (Table 4).

DISCUSSION

In this retrospective multicenter study, the cumulative inci-
dence of gastric hyperplastic polyp recurrence after endo-
scopic resection was higher in the non-eradication group
compared to that in the eradication group. In the non-erad-
ication group, gastric hyperplastic polyps predominantly re-
curred 1 to 2 years after endoscopic resection, whereas gas-
tric polyps recurred gradually with time in the eradication
group. H. pylori eradication therapy significantly reduces the
recurrence of gastric hyperplastic polyps after endoscopic
resection, whereas anticoagulation therapy increases the
risk of recurrence.

This was a retrospective study that investigated whether
H. pylori eradication therapy could prevent the recurrence of
hyperplastic polyps after endoscopic resection. Our investi-
gation showed that during a mean follow-up period of 18.3
months, gastric hyperplastic polyps recurred in 22 patients.
The cumulative incidence of gastric hyperplastic polyps was
higher in the non-eradication group (19.2%) than in the
eradication group (8.1%). A reduction in the recurrence of
gastric hyperplastic polyps, after H. pylori eradication, is as-
sociated with a reduction or loss of inflammation induced by
H. pylori. Gastric hyperplastic polyps often occur as a result
of a prominent, reparative, or regenerative phenomenon,
and H. pylori infection is well known as a causative factor
[14]. H. pylori infection causes damage to the gastric muco-
sa and increases the expression of inflammatory mediators
such as cyclooxygenase-2, interleukin-1B, and hepatocyte
growth factor [7,15,16]. It has been reported that these in-
flammatory mediators cause gastric epithelium proliferation
and foveolar hyperplasia, resulting in gastric hyperplastic
polyps [17,18].

In previous observational studies, approximately 90% of
patients who underwent H. pylori eradication showed par-
tial loss or complete regression of the lesion [19]. In a re-
cent randomized controlled trial involving 27 patients with
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gastric hyperplastic polyps, all patients demonstrated polyp
regression in the eradication group, whereas no regression
was observed in the non-eradication group [13]. However,
it is rarely reported whether the presence of H. pylori affects
recurrence after endoscopic resection of gastric hyperplastic
polyps. In a study conducted in Korea by Kang et al. [20],
79 patients were followed-up after endoscopic resection
of gastric hyperplastic polyps. In this study, the recurrence
rate of gastric hyperplastic polyps was higher in the H. pylo-
ri-persistent group (42.9%) than in the H. pylori-eradicated
group (21.7%), but this was not statistically significant. Ad-
ditionally, the previous study had limitations in that it was
a single-center study with a small sample size. Therefore,
our study provides sufficient evidence for the relationship
between H. pylori infection and the recurrence of gastric
hyperplastic polyps after endoscopic resection.

In this study, neoplastic lesions occurred in four patients
during the follow-up period. The non-eradication group
had a higher incidence rate (5.8%) of gastric dysplasia than
the eradication group (0.7%), but the difference was not
statistically significant. This was probably due to the small
number of patients. However, previous studies have report-
ed that H. pylori eradication reduces the incidence of gastric
dysplasia. A retrospective study conducted on 282 patients
diagnosed with gastric dysplasia reported that H. pylori
eradication therapy was able to reduce the incidence of
metachronous gastric neoplasms after endoscopic resection
[21]. In contrast, a study on 129 patients diagnosed with
gastric dysplasia reported that H. pylori eradication did not
reduce the recurrence of gastric adenoma after endoscopic
resection [22]. Gastric hyperplastic polyps are thought to be
markers for mucosa that is predisposed to developing carci-
nomas. The incidence of adenocarcinoma developing in the
background gastric mucosa, associated with a hyperplastic
polyp (but not within the polyp), is 6% [23,24]. Therefore, it
can be stated that H. pylori eradication in gastric hyperplas-
tic polyps provides a secondary benefit of preventing gas-
tric neoplasms as well as reducing the recurrence of gastric
polyps. However, evidence for this is currently lacking, and
further research is required.

Gastric hyperplastic polyps that are 0.5 to 1 cm or more
in size are associated with an increased risk of neoplastic
lesions; therefore, endoscopic resection and a thorough
pathologic examination of the resected tissue are required
[25]. According to the American Society for Gastrointesti-
nal Endoscopy Guideline, gastric polyps > 5 mm in size are

https://doi.org/10.3904/kjim.2022.111

KJIM™

known to increase the risk of neoplastic lesions [6]. In the
case of small polyps, follow-up endoscopic examinations are
performed according to the results of the histological exam-
ination. However, in a cohort study on gastric hyperplastic
polyps less than 1 cm diagnosed through Korea’s national
cancer screening program, 84% of the polyps disappeared
in the group that received treatment for H. pylori and 34%
regressed in the untreated group. Therefore, successful H.
pylori eradication increases the possibility of the disappear-
ance of hyperplastic polyps (adjusted odds ratio, 5.56; 95%
Cl, 2.63 to 11.11) [26]. A total of 23 patients had remnant
polyps in this study.

This study demonstrated that anticoagulation therapy
increased the risk of recurrence of gastric hyperplastic pol-
yps, whereas age, sex, chronic disease, smoking, drinking,
nonsteroidal anti-inflammatory drugs, statins, and polyp site
were not associated with recurrence of gastric hyperplastic
polyps after endoscopic resection. The association between
anticoagulants and gastric hyperplastic polyps has never
been reported. Therefore, it is difficult to elucidate a clear
mechanism behind this association. Anticoagulants are used
to treat underlying diseases, such as atrial fibrillation, and
have been reported to be associated with atrial fibrillation
and inflammatory gastrointestinal conditions. Additionally,
it is possible to hypothesize that anticoagulants may influ-
ence inflammation and immune responses against H. pylori
infection by inhibiting the coagulation cascade. Fibrin, an
end product of the coagulation cascade, is known to play a
protective role during infection by limiting bacterial dissemi-
nation and activating the antimicrobial properties of mono-
cytes and macrophages [27,28]. A previous study showed
an increased level of fibrin in the gastric mucosa of H. pylori-
positive patients [29]. Therefore, the use of anticoagulants
has the potential to induce an excessive inflammatory re-
sponse to H. pylori infection, along with inhibition of the
coagulation pathway. Further research on the relationship
between the host immune response to H. pylori infection
and the coagulation pathway is required.

As this was a retrospective study, selection bias was in-
evitable. However, this study may be of clinical significance
in providing evidence for the usefulness of H. pylori eradi-
cation therapy after endoscopic resection of gastric hyper-
plastic polyps. Randomized controlled trials and large-scale
studies on the prevention of gastric hyperplastic polyps af-
ter endoscopic resection are needed in the future. To our
knowledge, this is the first report to show that anticoagu-

www.kjim.org 173


www.kjim.org

KJIM™

lation therapy increases the risk of recurrence of gastric hy-
perplastic polyps. In the future, the association between an-
ticoagulation therapy and gastric hyperplastic polyps should
be investigated.

In conclusion, H. pylori eradication reduces the recurrence
of gastric hyperplastic polyps after endoscopic resection.
This study provides evidence of the usefulness of H. pylori
eradication after endoscopic resection in patients with gas-
tric hyperplastic polyps. Moreover, further studies are re-
quired to elucidate the association between anticoagulation
therapy and hyperplastic gastric polyps.

KEY MESSAGE

1. Persistent Helicobacter pylori infection and use of
anticoagulants were associated with the recur-
rence of hyperplastic gastric polyps.

2. H. pylori eradication reduced the recurrence of
gastric hyperplastic polyps after endoscopic resec-
tion.
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