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Abstract
AIM: To compare the effect of antireflux surgery with medicine in treating gastroesophageal reflux disease (GERD) patients using meta- analysis.

METHODS: MEDLINE, Embase and the Cochrane Library were searched. We only included randomized controlled trials (RCTs) comparing the effect of surgical intervention with medical therapy for GERD. Statistical analyses were performed using RevMan 5.2 and STATA 12.0 software. RevMan 5.2 was used to assess the risk of bias and calculate the pooled effect size, while Stata 12.0 was used to evaluate publication bias and for sensitivity analysis. We evaluated the primary outcomes with GERD-/health-related quality of life in short (one to three years) and long (three to twelve years) periods of follow-up. Secondary outcomes evaluated were DeMeester scores and the percentage of time that pH < 4 to evaluate the degree of acid exposure.

RESULTS: This meta-analysis included 7 studies with 1972 patients. It showed a positive effect of antireflux surgery compared with medical treatment in terms of health-related quality of life [standardized mean difference (SMD) = 0.18; 95%CI: 0.01 to 0.34] and GERD-related quality of life (SMD = 0.35; 95%CI: 0.11 to 0.59). We also conducted the subgroup analyses based on follow-up periods and found that surgery remained more effective than medicine over the short to medium follow-up time, but the advantage of antireflux surgery probably not maintained for long time. GERD-related quality of life in the surgical group was significantly higher than medical group for the < 3 years follow-up (SMD = 0.45; 95%CI: 0.23 to 0.66); the difference was not statistically significant when the follow-up time was ≥ 3 years (SMD = 0.30; 95%CI: -0.10 to 0.69). Meta-analysis showed a statistically significant difference between the surgical group and medical group in the percentage of time that pH < 4 (SMD = 0.38; 95%CI: 0.14 to 0.61). Meta-analysis indicated a positive effect of antireflux surgery compared with medical treatment concerning DeMeester scores (SMD = 0.32; 95%CI: 0.00 to 0.65).

CONCLUSION: Although both were effective, in some respects surgical intervention was more effective than medical therapy to treat GERD when follow-up time was up to three years. 
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Core tip: The advantage of our study is its systematic approach to identifying all randomized controlled trials comparing surgical intervention with medical therapy for gastroesophageal reflux disease (GERD). We conducted the subgroup analyses based on follow-up periods and concluded that antireflux surgery may in some ways be more effective than medicine over short to medium follow-up periods, but its effect declined over time. We also completed analyses for the percentage of time pH < 4 and DeMeester scores. Both analyses favored surgery over medical treatment. However, long-term studies are still required to determine whether surgical intervention is better than medicine in treating GERD patients.
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INTRODUCTION
Gastroesophageal reflux disease (GERD) is a highly prevalent chronic disease of the digestive system[1,2], which is resulted from the reflux of gastric contents into the esophagus. The disease is chronic and relapsing that can lead to a marked reduction in patients’ health-related quality of life[3].

There are two available treatments for patients to choose: medical treatment and antireflux surgery. The medical treatment of GERD usually involves long-term administration of antacid agents; proton pump inhibitors (PPIs) are now the mainstay of pharmacological treatment[4]. Although PPIs are effective in the treatment of GERD, some patients (4%) continue to experience abnormal acid reflux according to 24-h pH testing in some studies[5], and up to 37% experience a relapse of symptoms during a 5-year follow-up period[6]. With these treatments, the risks of hip fracture and enteric infections are increased[7].

Antireflux surgery is an alternative to medical therapy, but has traditionally been reserved for patients with persistent symptoms despite medication[8]. Since the introduction of the laparoscopic nissen fundoplication (LNF) procedure in the early 1990s, the operation has been found to be effective and is now widely applied throughout the world[9]. In some studies fundoplication produced a therapy of reflux symptoms in up to 90% of patients. A Cochrane review from 2010 suggested that laparoscopic fundoplication surgery was more effective than medical treatment for GERD in the short follow-up period[10]. However, some risk may come along with surgery, and the long-term benefits of it remained uncertain. Since then, several randomized controlled trials (RCTs) comparing medicine with surgery over a longer period of time have been accomplished. The present meta-analysis aimed to systematically summarize and quantify the effects of antireflux surgery and medical treatment for GERD in RCTs on health-related quality of life and GERD-related quality of life.

MATERIALS AND METHODS
Search strategy

To identify all relevant studies, computerized searches of MEDLINE (January 1966-April 2015), Embase (January 1980-April 2015), and the Cochrane Library (January 1970-April 2015) were performed regardless of language. All relevant RCTs comparing antireflux surgery (open or laparoscopic) with medical treatment (PPIs or H2RAs) for patients with GERD were identified. In addition, reference lists in selected papers were searched manually. We also contacted authors to obtain additional data.

Study selection

Two reviewers independently screened the retrieved database files and the full texts of potentially eligible studies for relevance. We used different combinations of the keywords: “GERD” “antireflux surgery, open surgery, laparoscopic fundoplication, Nissen fundoplic​ation” and “medical treatment, PPIs, antacid, histamine receptor antagonists”. Disagreements were resolved by consensus.

Eligibility criteria and exclusion criteria

Studies were eligible if they met the following criteria: RCTs; included individuals with GERD (over 14 years of age), whether subjectively or objectively defined, who were judged to be suitable for either medical and/or surgical management; investigated currently used laparoscopic or open antireflux surgery techniques; investigated PPIs and histamine receptor antagonists (H2RAs) as comparative medical treatment for GERD; and reported health-related quality of life with PGWBI, EQ-5D or SF-36, GERD-related quality of life with GI well-being score, REFLUX quality-of life-score, GRESS, GSRS or GRACI scores, GERD-related symptoms and adverse events.

Studies were excluded for the following criteria: Age below 14 years old; duplicate publication; language other than English; not a RCT; unable to extract data from the original literature; no reporting of relevant outcomes; no comparison of surgical with medical interv​ention; reporting on short-term outcomes or reporting on endoscopic fundoplication.

Outcomes

One of the primary measurements was the standardized mean differences (SMDs) of patients’ health-related quality of life. Another primary indicator was the SMDs of patients’ GERD-related quality of life. Secondary outcomes included DeMeester scores and the percen​tage of time that pH < 4 to evaluate the degree of acid exposure.

Data extraction and risk of bias assessment

From each article, we extracted the details of authors, year of publication, country of origin, study population, sex, inclusion and exclusion criteria, type of medication, type of surgery, length of follow-up, and outcomes men​tioned above independently in each arm. We assessed the risk of bias for each included study at the level of the selected outcomes. We applied Begg’s test to evaluate publication bias risk in our study[11].

Data analysis

Statistical analyses were performed using RevMan 5.2 and STATA 12.0 software. RevMan 5.2 was used to assess the risk of bias and calculate the pooled effect size, while Stata 12.0 was used to assess publication bias and for sensitivity analysis.
SMDs were calculated for continuous data. Conside​ring the different types of scores the included studies used for reporting health- or GERD-related quality of life, we calculated SMDs for pooling effect size of outcomes. The SMD was calculated by dividing the mean difference in each trial by the standard deviation. An SMD greater than 0 corresponded to a favorable effect of the surgical intervention compared with medical management; While an SMD less than 0 meant a negative effect of surgery. In some questionnaires in which higher scores equaled lower GERD-related quality of life (GSRS, GRACI, GRESS), the mean values were multiplied by -1 before calculation of the SMD. Likewise, higher DeMeester scores and the percentage of time that pH < 4 indicate worse acid control, so these two items were calculated in the same way as described above.

Outcome measures were quantitatively summarized, so we used the I2 index to analyze heterogeneity. I2 < 25% indicated that there was low heterogeneity and a fixed effect model was applied to pool effect size. If the I2 value was > 25% and < 50%, it suggested that there was moderate heterogeneity. When I2 was > 50%, it showed that there was significant heterogeneity[12]. To achieve more conservative results, a random effect model was applied in the last two situations[13]. Further​more, subgroup analyses were performed. To identify sources of significant heterogeneity, sensitivity analysis was applied by removing individual study from the data set followed by analysis of the effect of their removal on the overall results.

RESULTS
From a total of 1763 records, 11 journal articles repor​ting 7 studies (n = 1972) were qualified for the criteria and included in this meta-analysis[6,14-23] (Figure 1). 

General study characteristics

The 7 studies were respectively completed in the United Kingdom (3), Canada (1), and the United States (1), with multicenter investigations in 11 European countries (2) (Table 1). The studies were conducted on adults (mean age range 42-58 years across studies). All but one study[19,20] included more males than females (female/male ratio 1:0.7-1:3). The follow-up period ran​ged from 1-12 years in the 11 included articles. Among them, three had a follow-up period of 1 year[14,16,19], two had three years of follow-up[20,22], and the remaining studies had a follow-up period longer than 3 years. The studies included one 3-arm study and six 2-arm studies; five of them evaluated the effects of laparoscopic antireflux surgery[14-17,19,20,22,23] while two evaluated open surgery[6,18,21]. The GERD criteria in the included studies ranged from mild symptoms[22,23] to complicated GERD (Table 2). In all but one study, PPIs were used. In two studies, the response to PPI treatment was an inclusion criterion[6,18]. Participation in two additional studies required treatment with PPI for at least 1 year[17,19]. 

Risk of bias assessment

The results of the risk of bias assessment are presented in Table 3. The sequence generation for randomization was adequate in all but two studies[6,18,22,23]. Concealment of group allocation was not clear in four[6,14,15,18,22,23]. Healthcare providers and patients were not blinded in any study. Observer bias could not be excluded because none of the studies reported blinded outcome assessment. Four studies used intention-to-treat analysis to avoid attrition bias[6,15-18,21-23]. 

In the 7 studies, the individuals were analyzed in the groups to which they were randomized. Across these trials, the percentage of patients not analyzed ranged from 6% to 42% in the medical group and from 0% to 34% in the surgical group. Two studies[14,19,20] did not address the missing continuous outcome data appropriately. Figure 2 shows the summary of the risk of bias assessment for each study.

Health-related quality of life

Health-related quality of life was reported in five studies. Four of them reported higher health-related quality of life in the surgical group than in the medical group, with the differences being statistically significant in 2 studies. One reported a slightly negative effect of surgery on health-related quality of life[6]. Meta-analysis favored antireflux surgery over medical treatment concerning health-related quality of life (SMD = 0.18; 95%CI: 0.01 to 0.34), with no significant heterogeneity observed (I2 = 36%; P = 0.17) (Figure 3). It is obvious that the general well-being of patients who received antireflux surgery improved.

Subgroup analyses: Health-related quality of life was reported to be higher in the surgical group than in the medical group when the follow-up period was < 3 years; but this was not significantly different (SMD = 0.16; 95%CI: -0.04 to 0.36) with no obvious heterogeneity observed (I2 = 25%; P = 0.26). Likewise, no significant difference was found between the surgical and medical group when the follow-up period was ≥ 3 years (SMD = 0.23; 95%CI: -0.10 to 0.56); in this situation the heterogeneity was high (I2 = 61%; P = 0.08) (Figure 3). 

GERD-related quality of life

GERD-related quality of life was reported in six studies. All of them reported higher GERD-related quality of life in the surgical group than in the medical group and the differences were statistically significant in 2 studies. Meta-analysis revealed a statistically significant difference in the two groups (SMD = 0.35; 95%CI: 0.11 to 0.59), but the heterogeneity was high (I2 = 76.0%; P = 0.001) (Figure 4). GERD-related quality of life was found to improve more in the patients who underwent surgery.

Subgroup analyses: GERD-related quality of life was significantly different between the surgical and medical groups when the follow-up period was < 3 years (SMD = 0.45; 95%CI: 0.23 to 0.66), with no significant heterogeneity observed (I2 = 26.0%; P = 0.25). The difference was not as significant when the follow-up period was ≥ 3 years (SMD = 0.30; 95%CI: -0.10 to 0.69) with significant heterogeneity observed (I2 = 84.0%; P < 0.001) (Figure 4).

DeMeester scores and the percentage of time that pH < 4

The percentage of time that pH < 4 was reported in three studies[14,19,21]. All of them reported a higher percentage of time that pH < 4 in the medical group, with one being statistically significant. Meta-analysis revealed a statistically significant difference in this parameter (SMD = 0.38; 95%CI: 0.14 to 0.61) with no heterogeneity observed (I2 = 0%; P = 0.91) (Figure 5). It showed that antireflux surgery was better than medical treatment in controlling pH. DeMeester scores were reported in two studies[14,15]. Both of them reported lower DeMeester scores in the surgical group than in the medical group. Meta-analysis showed a better effect of antireflux surgery than medical treatment on DeMeester scores (SMD = 0.32; 95%CI: 0.00 to 0.65), the heterogeneity was not significant (I2 = 44%; P = 0.18) (Figure 6). This outcome showed the positive role of antireflux surgery in alleviating acid exposure.

Sensitivity analysis 

To assess whether a single study could influence the main results, we excluded each study individually to evaluate its influence on the pooled effect size and the heterogeneity of the main results. When analyzing GERD-related quality of life, exclusion of the study of Grant et al[16] and Lundell et al[22] resulted in a loss of the statistical significance of the pooled SMD (Figure 7). Removing any individual study from the data set did not substantially influence the general health-related quality of life (Figure 8).

Publication bias

Funnel plot was used to assess the outcome of health-related quality of life. The P-value calculated by Begg’s test was 0.707, indicating no serious publication bias (Figure 9). However, given that the number of studies was limited, publication bias was judged as not clear[24].

DISCUSSION
This meta-analysis indicates that antireflux surgery may be more effective than medical therapy for GERD in improving health-related quality of life and GERD-related quality of life when the follow-up period was < 3 years. Antireflux surgery could also result in a lower percentage of time that pH < 4 and lower DeMeester scores.

The difference in the GERD-related quality of life is obvious for one to three years, but it declines over time. The difference was not significant in the health-related quality of life between the surgical and medical group over longer time. Therefore, the long-term sustainability of the surgical benefits is still unclear.

No perioperative or surgery-associated deaths have been reported during the follow-up period. However, one study observed a decrease in survival among the patients randomized to surgery[21], while another reported more deaths attributed to cardiac causes in the medical group[18]. The complication of dysphagia may increase after fundoplication as well, and the symptoms associated with antireflux surgery like bloating, ina​bility to belch or vomit, and abdominal fullness were conflicting.

The advantage of this meta-analysis is its comprehen​sive method to identifying all RCTs comparing antireflux surgery with medical treatment for GERD. The outcome of health-related quality of life proved to be robust through a variety of sensitivity analyses.

We also conducted analyses for the percentage of time that pH < 4 and DeMeester scores. Both analyses favored surgery over medical treatment. This might indicate that the main symptoms of GERD (heartburn and regurgitation) were less frequent after surgical intervention than medical management.

Through subgroup analyses, antireflux surgery in some ways may be more effective than medicine over short to medium follow-up time, but its effect declined over time. A published meta-analysis comparing surgery with medical management using PPI or H2 receptor antagonists[25] concluded that surgical treatment is more effective than medical management, and that surgery may be considered as a treatment alternative to long-term medical therapy. However, the review did not perform subgroup analyses based on follow-up time. We did not find evidence that the advantage of antireflux surgery in effectiveness remained for long time. Because large majority of GERD patients do not experience erosive disease, given the possible adverse events associated with antireflux surgery, it should be considered only in selected GERD patients.

There are also some limitations in our study. The pooled effect sizes were just based on 7 studies. In addition, the methodological quality of 4 studies was judged as unclear allocation concealment. Two trials did not report their recruitment strategy adequately, making it possible that only a certain subgroup of the eligible patient population was included in these studies[6,18,22,23]. 

Our main results were based on questionnaires, which are sometimes affected by subjective factors. We could not obtain subjective values such as 24 h - pH testing, LES, and endoscopic results. The inclusion criteria of GERD in our included studies varied from mild symptoms to complicated GERD, making us unable to analyze subgroups based on the severity of GERD. Nor could we analyze GERD-related symptoms or patient satisfaction because the methods each study used were different.

Long-term acid suppression may result in some com​plications[26,27]. However, nowadays no specific serious adverse events have been judged to be attributable to acid suppressive treatment alone. This might be because the follow-up period was insufficient, and therefore, we couldn’t draw any conclusion concerning adverse events except for the longer period.

In two of the included studies, only PPI responders were enrolled. Due to the limited data on PPI responders and patients who initially were partially or completely refractory to PPI therapy, we presented no results stratified by it. Nevertheless, these poor responders were a heterogeneous group with lots of underlying reasons for their non-responsiveness to acid suppressive therapy[28]. The most common reason was the absence of actual reflux disease, with symptoms resulting from non-reflux conditions.

Surgery also appears to be a relatively safe option if performed by an experienced surgeon. There were few cases of intraoperative morbidity and postoperative complications reported in the studies. Recently, surgical therapy has become a option for long-term treatment in GERD patients, which is generally not recommended for patients resistant to PPI therapy[29]. In contrast, the National Institute for Health and Care Excellence does not suggest surgery to the patients with persistent GERD as the routine management[30].

The outcomes of our study apply to a general popul​ation of GERD individuals over 14 years of age. In the 7 studies, the proportion of females ranged from 25% to 59%. No information was available on body mass index. The results might be different for specific subgroups.

In summary, this meta-analysis shows compre​hensive evidence that open or laparoscopic antireflux surgery might be more effective than medical treatment for GERD in terms of GERD - and health-related quality of life, especially for 3 years of follow-up with GERD-related quality of life. However, the advantage of antireflux surgery in effectiveness may not remain for long time. In addition, the differences in long term adverse events between surgery and medical management remain un​clear. Overall, we conclude that for most GERD patients, medical treatment may be the first choice, and that surgical intervention should be considered only after critical evaluation by experienced doctors. Further studies are warranted on this topic.

COMMENTS
Background

Gastroesophageal reflux disease (GERD) is a highly prevalent chronic disorder of the gastrointestinal tract. The main treatments for GERD include medical treatment and antireflux surgery. However, the effect of medical treatment and antireflux surgery on GERD symptoms remains unclear.

Research frontiers

Current treatment options for GERD include medical treatment and antireflux surgery. Several randomized controlled trials (RCTs) comparing pharmaceutical treatment with surgery over a longer term have been completed. World​wide research is directed at treatment options that maximize safety and effectiveness.

Innovations and breakthroughs

In the present study, the authors analyzed the effect of antireflux surgery and medical treatment for GERD by pooling results from different RCTs. They conducted subgroup analyses to investigate GERD and health-related quality of life to systematically and comprehensively evaluate the effect of the two treatments.

Applications 

The present meta-analysis allows comprehensive understanding of the roles of antireflux surgery and medical treatment for GERD.

Peer-review

It is a good job, up to date results of medical and surgical treatment of gastroesophageal reflux.
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Figure 1  Study selection.
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Figure 2  Risk of bias assessment.
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Figure 3  Meta-analysis Forest plot concerning health-related quality of life.
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Figure 4  Meta-analysis Forest plot concerning gastroesophageal reflux disease-related quality of life.
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Figure 5  Meta-analysis Forest plot concerning % of time pH < 4.
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Figure 6  Meta-analysis Forest plot concerning DeMeester scores.
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Figure 7  Sensitivity analysis concerning gastroesophageal reflux disease-related quality of life.
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Figure 8  Sensitivity analysis concerning health-related quality of life.
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Figure 9  Funnel plot of health-related quality of life. SMD: Standardized mean difference.
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Table 1  Description of patients at baseline from the 11 articles included in meta-analysis


Ref.


�
Group


�
No. of patients randomized


�
Mean age (yr)


�
Female/male


�
Mean follow-up years


�
No. of patients at follow-up


�
Country


�
�
Mahon et al[14] 


�
LNF


�
109


�
48


�
   1:1.9


�
   1


�
106


�
United Kingdom


�
�
�
PPIs


�
108


�
47


�
   1:2.6


�
�
  97


�
�
�
Mehta et al[15]


�
LNF


�
  91


�
47


�
   1:2.0


�
      6.9


�
  91


�
United Kingdom


�
�
�
PPIs


�
 92


�
47


�
   1:2.5


�
�
  38


�
�
�
Grant et al[16]


�
LF


�
178


�
   46.7


�
   1:1.9


�
   1


�
145


�
United Kingdom


�
�
�
Best medical management(mainly PPIs)


�
179


�
   45.9


�
   1:2.2


�
�
154


�
�
�
Grant et al[17]


�
LF


�
178


�
   46.7


�
   1:1.9


�
   5


�
127


�
United Kingdom


�
�
�
Best medical management(mainly PPIs)


�
179


�
   45.9


�
   1:2.2


�
�
119


�
�
�
Lundell et al[6]


�
Open antireflux surgery


�
155


�
51


�
   1:3.2


�
   5


�
  79


�
Sweden


�
�
�
omeprazole


�
155


�
55


�
   1:3.0


�
�
104


�
�
�
Lundell et al[18]


�
Open antireflux surgery


�
155


�
51


�
   1:3.2


�
12


�
  53


�
Sweden


�
�
�
omeprazole


�
155


�
55


�
   1:3.0


�
�
  71


�
�
�
Anvari et al[19]


�
LNF


�
  52


�
   42.9


�
   1:0.7


�
   1


�
  48


�
Canada


�
�
�
PPIs


�
  52


�
   42.1


�
1:1


�
�
  48


�
�
�
Anvari et al[20]


�
LNF


�
  52


�
   42.9


�
   1:0.7


�
   3


�
  49


�
Canada


�
�
�
PPIs


�
  52


�
   42.1


�
1:1


�
�
  44


�
�
�
Spechler et al[21] 


�
Open Nissen fundoplication


�
  82


�
58


�
NR


�
     9.1


�
  38


�
United States


�
�
�
Antacid and ranitidin


�
  77


�
58


�
NR


�
   10.6


�
  91


�
�
�
Lundell et al[22]


�
Laparoscopic antireflux surgery


�
288


�
   44.8


�
   1:2.2


�
   3


�
204


�
11 European countries


�
�
�
Esomeprazole


�
266


�
   45.4


�
   1:3.0


�
�
208


�
�
�
Galmiche et al[23]


�
Laparoscopic antireflux surgery


�
288


�
   44.8


�
   1:2.2


�
   5


�
180


�
11 European countries


�
�
�
Esomeprazole


�
266


�
   45.4


�
   1:3.0


�
�
192


�
�
�
In the 11 articles, Ref. [16,17] were one study of different follow-up times, so were Ref. [6,18-20,22,23]. LNF: Laparoscopic Nissen fundoplication; PPIs: Proton pump inhibitors; LF: Laparoscopic fundoplication.





Table 2  Summary of inclusion criteria and relevant outcomes for the 7 studies included in meta-analysis


Ref.


�
Inclusion criteria


�
Relevant outcomes


�
�
Mahon et al[14]


�
Symptoms of GERD for at least 6 mo and pathologic reflux


�
PGWBI, GI well-being score, DeMeester score, pH testing


�
�
Mehta et al[15]


�
Symptoms of GERD for at least 6 mo and pathologic reflux pathologic reflux


�
DeMeester symptom score


�
�
Grant et al[16,17]


�
Symptoms of GERD requiring maintenance treatment with PPI (or other) for at least 12 mo, pathologic reflux


�
REFLUX quality-of life-score, EQ-5D, SF-36


�
�
Lundell et al[6,18]


�
Chronic GERD with concomitant esophagitis and response to omeprazole


�
PGWBI, GSRS


�
�
Anvari et al[19,20]


�
Chronic GERD, PPI for at least 1 yr, pathologic reflux, symptom control


�
GERSS, 24 h pH monitoring, EQ-5D


�
�
Spechler et al[21]


�
Complicated GERD(abnormal acid reflux at least 1 of the 4 disorders: Barrett esophagus, peptic esophageal ulcer, peptic esophageal stricture, or erosive esophagitis)


�
GRACI scores, 24 h pH monitoring, SF-36


�
�
Lundell et al[22] and Galmiche et al[23]


�
Chronic GERD, assessed through endoscopy, 24 h pH-metry and response to esomeprazole. Esophagitis no more than LA grade B, GERD symptoms no more than mild


�
GSRS


�
�
GERD: Gastroesophageal reflux disease; PPI: Proton pump inhibitor.





Table 3  Summary of risk of bias assessment for the 7 studies included in meta-analysis


Ref.


�
Sequence generation


�
Allocation


�
Blinding


�
Intention-to-treat analysis 


�
Exact data


�
�
�
adequate


�
concealed


�
Patients


�
Healthcare providers


�
performed


�
available


�
�
Mahon et al[14]


�
Yes


�
Unclear


�
No


�
No


�
No


�
Yes


�
�
Mehta et al[15]


�
 Yes


�
Unclear


�
No


�
No


�
Yes


�
Yes


�
�
Grant et al[16,17]


�
Yes


�
Yes


�
No


�
No


�
Yes


�
Yes


�
�
Lundell et al[6,18]


�
Unclear


�
Unclear


�
No


�
No


�
Yes


�
Yes


�
�
Anvari et al[19,20]


�
Yes


�
Yes


�
No


�
No


�
No


�
Yes


�
�
Spechler et al[21]


�
Yes


�
Yes


�
No


�
No


�
Yes


�
Yes


�
�
Lundell et al[22] and Galmiche et al[23]


�
Unclear


�
Unclear


�
No


�
No


�
Yes


�
Yes


�
�
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