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Gastroesophageal reflux disease (GERD) is a complex

disorder defined as a condition that develops when the

reflux of stomach contents causes troublesome symp-

toms and ⁄ or complications [1]. The etiology of GERD is

multifactorial, and both increased gastric acid secretion

and decreased lower esophageal sphincter pressure play

important roles. As Helicobacter pylori infection may

reduce gastric acid secretion in a substantial proportion

of individuals [2], H. pylori infection is reported to be

inversely associated with the development of GERD. A

large community-based study of H. pylori and GERD

showed that both self-described symptomatic GERD and

endoscopically proven erosive GERD were inversely

associated with H. pylori infection [3], in agreement

with previous studies [4]. It has been also reported that

with the widespread utilization of eradication therapy,

the falling prevalence of H. pylori infection has been

paralleled with an increase in the occurrence of GERD

and its complications [5]. Therefore, H. pylori infection

appears to be a ‘‘protective’’ factor for GERD, although

this notion has never been confirmed by well-designed,

population-based data.

Current guidelines, including the Asia-Pacific

Consensus on the Management of GERD [6] and Maas-

tricht III Consensus Report [7], recommend mainte-

nance therapy with antisecretory medications such as

proton-pump inhibitors (PPI) to be used for resolving

the symptoms and healing erosive esophagitis patients

with GERD. However, it has been indicated that long-

term PPI therapy for GERD affects the pattern of gastri-

tis within the stomach and increases the risk of progres-

sion of gastric atrophy and intestinal metaplasia to

gastric cancer in the presence of H. pylori infection [7].

Moreover, persistent H. pylori infection has been
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Abstract

Background and Aims: Helicobacter pylori infection appears to be a protective

factor for gastroesophageal reflux disease (GERD). However, H. pylori is

associated with the subtype of esophageal carcinoma, and long-term proton-

pump inhibition usage would cause gastric atrophy in patients with

persistent H. pylori infection, which is a precancerous lesion. The relation-

ship between H. pylori infection and GERD is still unclear. We aimed to

confirm whether the eradication of H. pylori would worsen or improve

symptomatic or endoscopic GERD.

Methods: A systematic review of the published data was undertaken, and a

meta-analysis was performed to determine the effect of H. pylori eradication

on the occurrence of symptomatic (heartburn, acid regurgitation) and endo-

scopically proven erosive (esophagitis) GERD in patients with or without

pre-existing GERD.

Results: A total of 11 articles met the inclusion criteria and thus were

included in the meta-analysis. There was no significant difference in the fre-

quency of symptomatic or endoscopically proven erosive GERD after the

eradication between patients with H. pylori eradicated and those with persis-

tent infection, regardless of follow-up period, location, or the baseline

disease.

Conclusion: H. pylori eradication does not aggravate the clinical outcomes in

terms of short-term and long-term posteradication occurrence of GERD.

There is no association between H. pylori eradication and the development

of GERD in the patients with different diseases, even those with GERD.
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reported to be associated with the development of a

subtype of esophageal squamous cell carcinoma [8].

Thus, eradication of H. pylori infection in patients with

GERD may produce an overall benefit despite the puta-

tive ‘‘protective effect’’ for GERD.

A number of studies have evaluated the effects of

H. pylori eradication in patients with or without GERD

on the symptomatic or endoscopic reflux disease but

produced inconsistent and inconclusive results [9–20].

Previously, a few meta-analyses of the associations

between H. pylori and GERD have demonstrated

marked heterogeneity, and thus, the nature of this rela-

tion is uncertain [21,22]. Therefore, there is insufficient

evidence to support eradication therapy as an optimum

management strategy for patients with GERD. Conse-

quently, whether patients with GERD should be tested

and treated for H. pylori infection and the consequences

of H. pylori eradication (i.e., the effect of H. pylori eradi-

cation on the progression of GERD) remain undefined.

To further elucidate whether the eradication of

H. pylori infection worsens or improves GERD, symp-

tomatically or endoscopically, we performed a

meta-analysis that included more recently published

randomized controlled trials (RCTs) with a higher

quality in study design and more sample sizes than

those that were included in previous meta-analyses. In

addition, this meta-analysis also determined whether

the eradication of H. pylori infection provokes the devel-

opment of GERD.

Methods

Literature Search

A computer-assisted search of the literature was per-

formed. This search included the Medline and Embase

databases and also the bibliographies of all relevant

citations published in English up to January 2010.

Cochrane review articles were also reviewed.

The initial search was performed by combining the

keywords ‘‘GERD ⁄ gastro-esophageal reflux, disease ⁄
gastro-oesophageal reflux disease ⁄ GORD ⁄ GERD,’’ with

‘‘Helicobacter pylori ⁄ Hp ⁄ H. pylori’’, and ‘‘eradication ⁄
cure ⁄ therapy ⁄ treatment’’.

Inclusion Criteria

Studies included in this meta-analysis must be classified

as RCTs with a follow-up period of at least 6 months.

The quality of the RCTs must be scored as ‡3, as

assessed by a scaling system developed by Jadad et al.

[23], which classifies the RCTs with scores ranging

between 0 and 5. The eradication treatment must have

been clearly described. All enrolled participants must

have had the same disease or the same symptom, i.e.,

peptic ulcer disease (PUD), GERD, or dyspepsia, in the

study. All groups must have been similar in all impor-

tant characteristics except the treatment regimens. The

occurrence of GERD after treatment must have been

available in patients with H. pylori infection eradicated

and those with persistent H. pylori infection. The articles

must have been published in full in peer-reviewed

medical journals; all abstracts, review articles, commen-

taries, and book chapters were excluded. If more than

one article was published by the same authors using

the same case series, we only included the article that

reported the data with the largest number of cases.

Data Extraction

A standard data collection and report form was created

and used to extract the data from each publication,

including first author’s name, year of publication,

country in which the study was carried out, sample

sizes, Jadad scores, baseline diseases, follow-up time,

heartburn, reflux symptom, and ⁄ or reflux esophagitis

present at the end of trials, relapse time of GERD symp-

toms (i.e., GERD symptoms returned to the baseline

score) and ⁄ or reflux esophagitis, and 24-hour esopha-

geal pH before and after treatment.

Final article selection and data entry were carried out

independently by both the authors, and disagreements

832 papers retrieved 

721 excluded:  reviews, 
editorial, position papers, 
commentaries, and letters 

111 papers 

28 papers 

11 papers enrolled 

After reviewing the title and
abstract, 28 seemed to concern 
the influence of eradication on 

GERD. 

regardless of H. pylori status

2 with data unextractable, 8 non-RCTs, 

1 with follow-up <6 months, 1 with 

the Jadad score <3, and 5 showing 

results between treatment and placebo, 

Figure 1 Flow chart of the study selection process for the systematic

review.
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were resolved by a third investigator. The selection pro-

cess is shown in Fig. 1.

Statistical Methods

The meta-analysis was conducted by using the Review

Manager 4.2.8. Analysis was performed between

patients with H. pylori eradicated and those with persis-

tent H. pylori infection. Odds ratio (OR) and 95% confi-

dence interval (CI) for each of the parameters (i.e.,

heartburn, regurgitation, symptomatic GERD, and ero-

sive GERD) were estimated for each study. We exam-

ined heterogeneity using v2 tests (p < .1 was

considered significant). We used a random effects

model if the v2 tests were significant; otherwise, we

used a fixed effects model. To enhance the confidence

of the results of the statistics when the number of

combined studies was lacking, we used the I2 metric,

which describes the proportion of variability across

studies that is because of score heterogeneity. If I2 = 0,

there is no heterogeneity. I2 > 50% is considered to be

indicative of heterogeneity. Larger values indicate

greater heterogeneity.

Results

Description of Studies

As shown in Fig. 1, our initial search identified 832

papers that were published by January 2010. Of these

papers, 721 publications were excluded which were

reviews, editorials, position papers, comments, and

Table 1 Detailed characteristics of the 16 studies included in the meta-analysis

Study

Publication

date

Baseline

disease

No. of

cases

Follow-up

(months)

Jadad

score Region

Befrits et al. [9] 2000 DU 165 24 5 Europe

Bytzer et al. [10] 2000 DU 276 24 6 Europe

Fallone et al. [11] 2000 DU 98 12 6 North America

Vakil et al. [12] 2000 DU 242 6 5 North America

Schwizer et al. [13] 2001 GERD 70 6 4 Europe

Laine and Sugg [14] 2002 DU 1165 8 4 North America

Malfertheiner et al. [15] 2002 PU 1497 6 5 Multinational

Wu et al. [16] 2002 RE 25 6 5 Asia

Kupcinskas et al. [17] 2004 DU 255 12 6 Europe

Ott et al. [18] 2005 Dyspepsia 157 12 5 South America

Jonaitis et al. [19] 2008 GU 88 12 3 Europe

DU, duodenal ulcer; PU, peptic ulcer; RE, reflux esophagitis; GERD, gastroesophageal reflux disease.

Review:
Comparison: 02 the frequency of symptomatic GERD

01 eradicated group vs persistent groupOutcome:

Study Eradicated group
n/N

Persistent group
n/N

OR (fixed)
95% CI

OR (fixed)
95% CI

Weight
%or sub-category

C. Fallone
N. Vakil
P. Bytzer
R. Befrits
L. Laine
E.A.Ott
L. Jonaitis

Total (95% CI) 454 100.00 0.88 [0.63, 1.23]

18/63
12/51
7/71

22/79
13/92
37/73
4/25

445

2/24
41/161
7/80

29/66
7/35

31/60
3/19

2.79
20.32
7.99

30.71
11.73
22.60
3.86

4.40 [0.94, 20.67]
0.90 [0.43, 1.88]
1.14 [0.38, 3.43]
0.49 [0.25, 0.98]
0.66 [0.24, 1.82]
0.96 [0.49, 1.90]
1.02 [0.20, 5.20]

New review

Total events: 113 (eradicated group), 120 (persistent group)
Test for heterogeneity: c2 = 7.49, d.f. = 6 (p = .28), l2 = 19.9%
Test for overall effect: Z = 0.74 (p = .46)

Favours treatment
0.1 0.2 0.5 1 2 5 10

Favours control

Figure 2 The frequency of symptomatic gastroesophageal reflux disease after treatment between patients with Helicobacter pylori infection

eradicated and those with persistent H. pylori infection reported in seven randomized controlled trials.
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letters. After the titles and the abstracts were reviewed,

28 articles were considered to concern the influence of

eradication on GERD. With further careful screening,

17 articles were eventually excluded: eight were not

RCTs, five did not report the results between patients

with H. pylori infection eradicated and those with per-

sistent H. pylori infection, one followed patients for

fewer than 6 months, one had a Jadad score of <3, and

two had data unextractable because of the rank sum

test used as the statistical method. Therefore, 11 RCTs

fulfilled the inclusion criteria and were included for the

planned meta-analysis [9–19].

The 11 RCTs recruited 4038 patients (intention-to-

treat), most involved patients in Europe (Table 1).

Patients were treated for PUD, GERD, and dyspepsia at

baseline in eight, two, and one RCTs, respectively.

Effect of H. pylori Eradication on GERD Symptoms,

Reflux Symptom, and Erosive Esophagitis

Seven RCTs reported the frequency of symptomatic

GERD at the end of trials [9–12,14,18,19] and showed

no significant difference in the occurrence of symptom-

atic GERD between patients with H. pylori eradicated

and those with persistent infection (OR = 0.88, 95%CI:

0.63–1.23, p = .46) (Fig. 2).

Four RCTs reported heartburn symptom as the most

prominent symptom, after no fewer than a 6-month

Review:
Comparison: 01 the frequency of heartburn

01 eradicated group vs persistent groupOutcome:

New review

Study
or sub-category

Eradicated group
n/N

Persistent group
n/N

OR (fixed)
95% CI

OR (fixed)
95% CI

Weight
%

N. Vakil

P. Bytzer

R. Befrits

E.A.Ott

12/51

7/71

22/79

37/73

41/161

7/80

29/66

31/60

24.89

9.79

37.62

27.69

Total (95% CI) 274 367 100.00 0.79 [0.54, 1.15]

0.90 [0.43, 1.88]

1.14 [0.38, 3.43]

0.49 [0.25, 0.98]

0.96 [0.49, 1.90]

Total events: 78 (eradicated group), 108 (persistent group)

Test for heterogeneity: c2 = 2.66, d.f. = 3 (p = .45), l2 = 0%
Test for overall effect: Z = 1.23 (p = .22)

Favours treatment
0.1 0.2 0.5 1 2 5 10

Favours control

Figure 3 The frequency of heartburn symptom after treatment between patients with Helicobacter pylori infection eradicated and those with per-

sistent H. pylori infection reported in four randomized controlled trials.

Review:
Comparison: 03 the frequency of erosive GERD

01 eradicated group vs persistent groupOutcome:

New review

Study
or sub-category

Eradicated group
n/N

Persistent group
n/N

OR (fixed)
95% CI

OR (fixed)
95% CI

Weight
%

C. Fallone

W. Schwizer

P. Bytzer
R. Befrits

J,C,Y. Wu
L. Laine
P. Malfertheiner

E.A.Ott
L. Kupcinskas

L. Jonaitis

13/63

6/7

7/139
8/79

11/14
2/28
5/162

8/73
20/92

3/25

1/24

7/14

5/137
5/66

8/11
14/544
2/107

7/60
42/113

5/19

1.97

1.14

8.19
8.39

3.29
2.18
4.00

11.72
50.55

8.57

5.98 [0.74, 48.49]

1.67 [0.32, 8.78]
0.47 [0.25, 0.88]
0.93 [0.32, 2.74]
0.38 [0.08, 1.85]

1.40 [0.43, 4.52]
1.37 [0.43, 4.42]
6.00 [0.57, 63.68]
1.38 [0.22, 8.67]
2.91 [0.63, 13.49]

Total (95% CI) 682 1095 0.97 [0.67, 1.40]100.00
Total events: 83 (eradicated group), 96 (persistent group)
Test for heterogeneity: c2 = 14.95, d.f. = 9 (p = .09), l2 = 39.8%
Test for overall effect: Z = 0.16 (p = .88)

Favours treatment
0.1 0.2 0.5 1 2 5 10

Favours control

Figure 4 The frequency of erosive esophagitis after treatment between patients with Helicobacter pylori infection eradicated and those with

persistent H. pylori infection reported in 10 randomized clinical trials.
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Review:

Study
or sub-category

Eradicated
n/N

Persistent
n/N

OR (fixed)
95% Cl

Weight
%

OR (fixed)
95% CI

Study
or sub-category

Eradicated
n/N

Persistent
n/N

OR (fixed)
95% Cl

Weight
%

OR (fixed)
95% CI

New review
Comparison: 07 symptomatic GERD (subgroup by different period)
Outcome:

01 6 months

02 12 months

03 24 months
R. Befrits

C. Fallone
P. Bytzer

N. Vakil

A

B

12/51

18/63

22/79

614 592

0.1 0.2

Favours treatment Favours control

0.5 1 2 5 10

100.00

29/66 23.54
23.546679

2/24
7/80

31/60
3/19
183

37/73
4/25
232

7/71

41/161 15.58

2.14

2.96

6.13
17.33

28.55

0.90 [0.43, 1.88]

4.40 [0.94, 20.67]
1.14 [0.38, 3.43]
0.96 [0.49, 1.90]
1.02 [0.20, 5.20]

0.49 [0.25, 0.98]

0.93 [0.70, 1.24]

0.49 [0.25, 0.98]

1.26 [0.77, 2.08]

3.16 [0.97, 10.37]
0.66 [0.24, 1.82]
0.71 [0.36, 1.42]
0.94 [0.62, 1.42]

4/88 3.51
8.99

19.83
47.90

18.13 0.90 [0.43, 1.88]
3.16 [0.97, 10.37]
0.71 [0.36, 1.42]
1.01 [0.64, 1.58]

4.08
23.08
45.29

7/35
36/59

11/84
13/92
40/76

303 343

12/51 41/161
4/88

36/59
11/84
40/76

211 308

P. Bytzer
L. Laine
E.A.Ott

E.A.Ott
L. Jonaitis

Subtotal (95% CI)

Subtotal (95% CI)

Subtotal (95% CI)

Total (95% CI)

Total events: 76 (eradicated), 88 (persistent)

Total events: 66 (eradicated), 43 (persistent)

Total events: 22 (eradicated), 29 (persistent)

Total events: 164 (eradicated), 160 (persistent)

Test for heterogeneity: c2 = 5.14, d.f. = 3 (p = .16), I 2 = 41.7%

Test for heterogeneity: c2 = 3.21, d.f. = 3 (p = .36), I 2 = 6.6%

Test for heterogeneity: c2 = 12.40, d.f. = 8 (p = .13), I 2 = 35.5%

Test for heterogeneity: not applicable

Test for overall effect: Z = 0.28 (p = .78)

01 6 months
N. Vakil
P. Bytzer
E.A.Ott
Subtotal (95% CI)
Total events: 63 (eradicated), 81 (persistent)
Test for heterogeneity: c2 = 4.65, d.f. = 2 (p = .10), I 2 = 57.0%
Test for overall effect: Z = 0.03 (p = .97)

Test for overall effect: Z = 0.92 (p = .36)

02 12 months
P. Bytzer 7/80

31/6037/73
144 140

7/71 7.13
20.17
27.30

1.14 [0.38, 3.43]
0.96 [0.49, 1.90]
1.01 [0.56, 1.80]

E.A.Ott
Subtotal (95% CI)
Total events: 44 (eradicated), 38 (persistent)
Test for heterogeneity: c2 = 0.07, d.f. = 1 (p = .80), I 2 = 0%
Test for overall effect: Z = 0.03 (p = .98)

Test for overall effect: Z = 0.51 (p = .61)

434 514

0.1 0.2

Favours treatment Favours control

0.5 1 2 5 10

100.00 0.87 [0.63, 1.19]Total (95% CI)
Total events: 129 (eradicated), 148 (persistent)
Test for heterogeneity: c2 = 7.80, d.f. = 5 (p = .17), I 2 = 35.9%
Test for overall effect: Z = 0.89 (p = .37)

Test for overall effect: Z = 2.01 (p = .04)

03 24 months
R. Befrits 22/79 29/66 27.41

27.416679
0.49 [0.25, 0.98]
0.49 [0.25, 0.98]Subtotal (95% CI)

Total events: 22 (eradicated), 29 (persistent)
Test for heterogeneity: not applicable
Test for overall effect: Z = 2.01 (p = .04)

02 follow-up period

Review: New review
Comparison: 05 heartburn (subgroup by different period)
Outcome: 01 follow-up period

Figure 5 The frequency of gastroesophageal reflux disease symptoms (A), heartburn symptom (B), and erosive esophagitis (C) between patients

with Helicobacter pylori infection eradicated and those with persistent H. pylori infection at follow-up of 6, 12, and 24 months.
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follow-up [9,10,12], and pooled data showed no signifi-

cant difference in the frequency between the two

groups (OR = 0.79, 95%CI: 0.54–1.15, p = .22) (Fig. 3).

Because not all the included trials used a 4-point ordi-

nal scoring system to record the symptoms, it was

impossible for us to perform further subgroup analysis

focusing on the severity of the symptoms. The fre-

quency of erosive esophagitis was similar between the

two groups after treatment (OR = 0.97, 95%CI: 0.67–

1.40; p = .88) (Fig. 4).

There was no significant difference between the two

groups in the frequency of GERD symptoms present at

6 months (OR = 0.94, 95%CI: 0.62–1.42, p = .78) or at

12 months (OR = 1.26, 95%CI: 0.77–2.08, p = .36) of

the follow-up. Only one study followed up the patients

for 24 months, with an OR (95%CI) of 0.49 (95%CI:

0.25–0.98) (Fig. 5A). Test of heterogeneity was not sig-

nificant for the meta-analysis (p = .13, k2 = 12.4, d.f.:

8, I2 = 35.5%) (Fig. 5A). Similarly, there was no signifi-

cant difference between the two groups in the fre-

quency of heartburn symptom presented at 6 months

(OR 1.01, 95%CI: 0.64–1.58, p = .97) or at 12 months

(OR 1.01, 95%CI: 0.56–1.80, p = .98) (Fig. 5B).

The frequency of erosive esophagitis was similar

between the two groups at the 6-month (OR = 1.85,

95%CI: 0.68–5.04; p = .23) and 12-month follow-up

(OR = 0.99, 95%CI: 0.64–1.52; p = .97) (Fig. 5C). As

the presence or absence, not the severity, of erosive

esophagitis was recorded, according to the Savary–

Miller (SM) system or LA classification, there were

insufficient data available for further subgroup analysis.

Subgroup Analyses on the Effect of H. pylori

Eradication on GERD Symptoms and Erosive

Esophagitis, in Relation to the Baseline Disease

and Country of Patient Residency

Based on subgroup analysis by the baseline disease,

there was no significant difference in the frequency of

GERD symptoms at the end of the treatment between

the two groups for patients with PUD (OR = 0.86,

95%CI: 0.59–1.25, p = .43) and dyspepsia (OR = 0.96,

95%CI: 0.49–1.90) (Fig. 6A). The test of heterogeneity

was not significant for the meta-analysis (p = .28,

k2 = 7.49, d.f.: 6, I2 = 19.9%). Similar results were in

heartburn symptom and erosive esophagitis (Fig. 6B,C).

Review:

Study
or sub-category

Treatment
n/N

Control
n/N

OR (fixed)
95% Cl

Weight
%

OR (fixed)
95% CI

New review
Comparison: 09 RE (subgroup by different follow-up period)
Outcome:

01 6 months

02 12 months

03 24 months
R. Befrits

C. Fallone
P. Bytzer

J,C,Y. Wu

C

13/63

8/79

682 1095

0.1 0.2

Favours treatment Favours control

0.5 1 2 5 10

100.00

5/66 9.35
9.356679

6/7

8/73
20/92

3/25
399

7/139
1/24

7/14

7/60
32/113

6/19
367

5/137
2.20

42.94
13.07
11.46

1.27

80.09

9.14

8/11 1.38 [0.22, 8.67]

5.98 [0.74, 48.49]
1.40 [0.43, 4.52]
6.00 [0.57, 63.68]
0.70 [0.37, 1.34]
0.93 [0.32, 2.74]
0.30 [0.06, 1.39]

1.37 [0.43, 4.42]
1.37 [0.43, 4.42]

1.12 [0.77, 1.62]

0.99 [0.64, 1.52]

2.91 [0.63, 13.49]
1.67 [0.32, 8.78]
1.85 [0.68, 5.04]

14/544
3.67
2.43
4.46

10.56
2/107

11/14
2/28

5/162
204 662

L. Laine
P. Malfertheiner

W. Schwizer
L. Kupcinskas
E.A.Ott
L. Jonaitis

Subtotal (95% CI)

Subtotal (95% CI)

Subtotal (95% CI)

Total (95% CI)

Total events: 18 (treatment), 24 (control)

Total events: 57 (treatment), 58 (control)

Total events: 8 (treatment), 5 (control)

Total events: 83 (treatment), 87 (control)

Test for heterogeneity: c2 = 0.45, d.f. = 2 (p = .80), I 2 = 0%

Test for heterogeneity: c2 = 8.86, d.f. = 5 (p = .11), I 2 = 43.6%

Test for heterogeneity: c2 = 11.40, d.f. = 9 (p = .25), I 2 = 21.1%

Test for heterogeneity: not applicable

Test for overall effect: Z = 1.21 (p = .23)

Test for overall effect: Z = 0.04 (p = .97)

Test for overall effect: Z = 0.58 (p = .56)

Test for overall effect: Z = 0.53 (p = .59)

04 follow-up period

Figure 5 (Continued).
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When studies including patients in Europe and the

United States were analyzed, there was no significant

difference in the frequency of GERD symptoms

between the two groups at the end of treatment

(OR = 0.85, 95%CI: 0.73–1.00; p = .04) (Fig. 7A). The

test of heterogeneity was not significant for the meta-

analysis (p = .56, k2 = 4.84, d.f.: 6, I2 = 0%).

In studies involving patients in Europe and the Uni-

tes States, the frequencies of reflux symptom and

erosive esophagitis were also similar between the two

groups (Fig. 7B,C).

Effect of H. pylori Eradication on 24-hour

Esophageal pH

There were only two studies evaluating the effect of

H. pylori eradication on 24-hour esophageal pH. Wu

et al. [16] showed similar esophageal acid exposure time
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Figure 6 The frequency of symptomatic gastroesophageal reflux disease (GERD) (A), heartburn symptom (B), and erosive esophagitis (C) after

treatment between patients with Helicobacter pylori infection eradicated and those with persistent H. pylori infection, in relation to the baseline

diseases such as peptic ulcer disease, dyspepsia, and GERD.
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at pH < 4 and DeMeester scores at the baseline and the

endpoint between case and control groups. However,

the total percentages of time at pH < 2 and pH < 3 were

increased in the eradication therapy group. The author

concluded that H. pylori eradication increases esophageal

acid exposure and may adversely affect the clinical

course. In contrast, Schwizer et al. [13] showed no sig-

nificant differences between the two groups.

Effect of H. pylori Eradication on the Time to

Relapse of GERD Symptoms

Two studies explored this issue. Moayyedi et al. [20]

showed that GERD symptoms relapsed in 83% of

patients with H. pylori eradicated and those with persis-

tent infection, suggesting that H. pylori status after treat-

ment had no impact on the recurrence of GERD

symptoms. However, Schwizer et al. [13] reported that

GERD symptoms relapsed faster in infected patients

than in the negative controls.

Discussion

A considerable number of studies have investigated the

effect of H. pylori eradication on GERD in patients with

or without GERD; while some reported that eradication

halted the progression of reflux symptoms, others failed

to confirm this observation [9–20]. In the present meta-

analysis, we included 11 well-designed RCTs, with large

sample sizes and balanced baseline characteristics, and

demonstrated that H. pylori eradication had no signifi-

cant effect on the occurrence of either symptomatic or

erosive GERD in patients, which was consistent with

the previous meta-analyses. Moreover, the present

meta-analysis further demonstrated that all pre-existing

reflux symptoms did not regress after H. pylori eradica-

tion, regardless of the length of follow-up period (up to

24 months), populations (European or Americans), and

the baseline diseases (PUD, GERD, and dyspepsia).

The first systematic review of 28 studies by Raghun-

ath et al. [21] in 2004 showed that H. pylori eradication

did not provoke GERD in patients with DU, but it did

not have sufficient data to draw a firm conclusion on

the impact of H. pylori eradication in patients with

reflux esophagitis. Recently, another meta-analysis [22]

of seven RCTs and five cohort studies published before

February 2007 also showed no association between

H. pylori eradication and the development of GERD.

However, these two meta-analyses limited the possibil-

ity of selection heterogeneity. For example, they used
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different inclusion criteria that allow both RCTs and

observational studies to be included in the meta-analy-

sis, and the RCTs included both low- and high-quality

clinical trials. They did not analyze the changes (reflux

symptoms severity, healing, and relapse) in patients

with GERD; analysis of these changes in patients with

GERD would provide the strategic data on how to man-

age GERD patients with H. pylori infection. They also

did not subanalyze according to geographic regions, the

diversity of which may be linked to many possible

biases, including different lifestyles and genes. Finally,

these meta-analyses did not include recent well-

designed RCTs that were published between 2007 and

2010, which are the main source data for meta-

analysis.

A few limitations of this meta-analysis should be

mentioned. First, possible selection bias existed because

unpublished data and articles published in a language

other than English were not included. Furthermore, we

cannot rule out the possibility that some are missing, as
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between patients with Helicobacter pylori infection eradicated and those with persistent H. pylori infection in studies in different countries.
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some trials were not initially designed to aim at the

effect of H. pylori eradication on GERD. Second, as stud-

ies with similar designs and comparable outcome mea-

sures were virtually lacking, we were unable to

determine the effects of H. pylori eradication on the

severity of reflux esophagitis, the healing time or the

relapse time of reflux symptoms, GERD questionnaire

score changes, and the cost-effectiveness. Third, many

trials we included did not follow up with the patients

for a longer period, and thus monitoring the long-term

effect of the effects of H. pylori eradication on the devel-

opment of GERD needs to be continued. Fourth, the

subanalysis on the effects of H. pylori eradication on the

efficacy of PPI therapy for GERD was not performed

because of the inclusion of only one relevant publica-

tion [16]. The conclusions of this analysis are thus lim-

ited in this regard. Lastly, we determined the effects of

H. pylori eradication on the development of GERD

based on the presence or absence of H. pylori infection

after treatment, not on the initial treatment regimens.

However, we believe that this approach is more

accurate and generally accepted because most currently

recommended treatment regimens for H. pylori eradica-

tion cannot achieve eradication rates of 90%.

In conclusion, eradication does not aggravate the

clinical outcomes in terms of short-term and long-term

posteradication occurrence of GERD. There is no

association between H. pylori eradication and the

development of GERD in patients with different dis-

eases, even those with GERD.
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