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Abstract

AIM: To clarify the pathogenesis of gastroesophageal reflux disease symptoms in non-erosive reflux disease (NERD) patients.

METHODS: Thirty-five NERD patients with persistent symptoms, despite taking rabeprazole 10 mg twice daily for at least 8 wk, were included in this study. All patients underwent 24 h combined impedance - pH on rabeprazole. The symptom index (SI) was considered to be positive if ≥ 50%, and proximal reflux episodes were determined when reflux reached 15 cm above the proximal margin of the lower esophageal sphincter.

RESULTS: In 14 (40%) SI-positive patients, with liquid weakly acid reflux, the occurrence rate of reflux symptoms was significantly more frequent in proximal reflux episodes (46.7%) than in distal ones (5.7%) (P < 0.001). With liquid acid reflux, there were no significant differences in the occurrence rate of reflux symptoms between proximal reflux episodes (38.5%) and distal ones (20.5%) (NS). With mixed liquid-gas weakly acid reflux, the occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (31.0%) than in distal reflux ones (3.3%) (P < 0.001). With mixed liquid-gas acid reflux, there were no significant differences in the occurrence rate of reflux symptoms between proximal reflux episodes (29.4%) and distal ones (14.3%) (NS).

CONCLUSION: The proximal extent of weakly acidic liquid and mixed liquid-gas reflux is a major factor associated with reflux perception in SI-positive patients on proton pump inhibitor therapy.
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Core tip: Thirty-five non-erosive reflux disease patients with persistent symptoms, despite taking rabeprazole 10 mg twice daily, were included. In 14 (40%) symptom index (SI)-positive patients, with liquid weakly acid reflux, the occurrence rate of reflux symptoms in pro​ximal reflux episodes was significantly more frequent (46.7%) than in distal ones (5.7%) (P < 0.001). With mixed liquid-gas weakly acid reflux, the occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (31.0%) than in distal reflux ones (3.3%) (P < 0.001). The proximal extent of weakly acidic liquid and mixed liquid-gas reflux is a major factor of reflux perception in SI-positive patients on proton pump inhibitor (PPI).

INTRODUCTION

The reflux of gastric juice containing acid, bile, and pepsin into the esophagus is a causal factor of gastroesophageal reflux disease (GERD). It was reported that the incidence of GERD has increased significantly in each of the last two decades in Western countries[1]. The incidence of GERD is also increasing in Japan as well[2] because of the decreasing prevalence of Helicobacter pylori (H. pylori) infection and the Westernization of the diet in recent decades.
Proton pump inhibitors (PPIs) are commonly used as the first-line treatment because of their high effectiveness and prolonged duration in suppre​ssing of gastric acid secretion. Several studies have demonstrated that non-erosive reflux disease (NERD) patients are less sensitive to PPI treatment than patients with erosive reflux disease (ERD)[3-5]. Patients with NERD are hypersensitive to visceral stimulation, which is characterized by a reduced pain threshold to experimental stimulation[6,7].

With a combined pH and multiple intraluminal impedance (MII-pH) technique that can detect GERD irrespective of acidity, reflux with a nadir pH between 4 and 7 (weakly acidic reflux) and with a nadir pH above 7 (alkaline reflux) can be detected[8]. In Western countries, several studies have reported using MII-pH monitoring in GERD patients[9-11], but the pathogenesis of heartburn and acid regurgitation has not yet been fully elucidated in PPI-refractory NERD patients on PPI. 

Few studies have evaluated the association between reflux symptoms and reflux episodes, and reflux episodes that are liquid reflux and mixed liquid-gas reflux in PPI-refractory NERD patients on PPI. Therefore, the aim of this study was to clarify reflux episodes, the occurrence of reflux symptoms, and the pH values at each impedance site by classifying them into acid reflux and weakly acid reflux.

MATERIALS AND METHODS
From August 2011 to April 2014, 35 consecutive NERD patients [14 men; median age, 65 (21-76) years] with persistent symptoms suggestive of gastro-esophageal reflux despite taking rabeprazole 10 mg twice daily for at least 8 wk were included in this study. Patients with troublesome GERD symptoms in the absence of visible esophageal mucosal injury at endoscopy without taking off PPI were defined as NERD. In fact, patients’ symptoms were assessed using a questionnaire for the diagnosis of reflux disease, the frequency scale for symptoms of gastro-esophageal reflux disease (FSSG)[12]. PPI-refractory NERD patients were so defined if their FSSG scores were higher than 8, and they had persistently troublesome GERD symptoms, such as heartburn or regurgitation, even while taking a double dose of PPI (rabeprazole, 10 mg bid) for at least 8 wk. All PPI-refractory NERD patients were administered 24 h combined MII-pH on PPI. “Heavy alcohol use” was defined as consuming more than 75 mL ethanol per day.

Subjects with peptic ulcer disease, malignant disease, a history of previous esophagogastric surgery, or who had taken antibiotics and prokinetic drugs prior to the endoscopic examination were excluded from the analysis. This study was approved by the Tohoku University Hospital Ethics Committee. Informed consent was obtained from all subjects, and the study was conducted according to the provisions of the Declaration of the Helsinki. No complications occurred in any patients during this study. 

Endoscopic findings

All patients underwent esophagogastroduodenoscopy. Hiatus hernia was diagnosed when the distance between the esophagogastric junction and the diaphragmatic hiatus was ≥ 2 cm. Gastric atrophy was endoscopically assessed by the pattern system described by Kimura and Takemoto[13]. The extent of atrophy was classified as either closed or open according to their classification. The closed type is defined as having an atrophic border restricted to the lesser curvature of the stomach, whereas the open type is when the atrophic border is absent on the lesser curvature but extends along the anterior and posterior walls of the stomach. In this study, “Gastric atrophy” was defined as the open type. 

Evaluation of H. pylori infection

Serum IgG antibodies against H. pylori were measured by enzyme linked immunosorbent assay using an EIA kit (E Plate “Eiken” H. pylori-antibody, Eiken Chemical Co. Ltd., Tokyo, Japan). Patients were considered to be infected with H. pylori if their serum test values were greater than 9.90 U/mL.

MII-pH catheter characteristics and placement

The data of intraluminal electrical impedance were recorded with a 2.1 mm in diameter polyvinyl assembly containing a series of cylindrical electrodes spaced at 2 cm intervals (ConforTec MII/pH, Sandhill Scientific, Highland Ranch, CO, United States). Each pair of electrodes formed a measuring segment corresponding to one recording channel (Sandhill Scientific, Highland Ranch, CO, United States). The signals from six impedance channels and two pH channels were recorded at 50 samples per second.

The data were stored in a portable recorder and saved on a 256 Mb Compact Flash card (San Disk, Milpitas, CA, United States). The esophageal pH level and gastric pH level were measured using an antimony pH electrode. pH electrodes were calibrated using pH 4.0 and pH 7.0 buffer solutions before beginning the recording.

Patients were studied after an overnight fast of at least 10 h. After stationary esophageal manometry to locate the lower esophageal sphincter (LES), the pH- MII was passed through the nose under topical anesthesia and positioned with the pH electrodes at 5 cm above the proximal border of the LES and 10 cm below the LES. In this position, impedance was measured at 3, 5, 7, 9, 15, and 17 cm proximal to the LES. Once the desired location was achieved, the catheter was taped to the patient’ s nose and connected to a recording device on the patient’ s belt, and the impedance and pH data were recorded and stored. Patients were encouraged to maintain normal activity, sleep schedules, and usual meals at regular times. Subjects were in the upright position as much as possible during the daytime and were allowed free movement and one recumbent period. All subjects had three usual meals at regular times without between-meal eating during the measurement period. All events during testing, including meals, symptoms, and body position (upright/recumbent), were entered by the patient directly into the monitor. Portable MII-pH monitoring was performed over 24 h, after which patients returned to the testing laboratory for catheter removal.

MII-pH interpretation

The data stored on the Compact Flash card were downloaded onto a personal computer and visually analyzed with the assistance of dedicated software, Bioview analysis version 5.4.3 (Sandhill Scientific). Each recording was manually reviewed, edited, and analyzed independently by two authors (K.N. and T.K.). Discordant readings were reviewed until consensus was reached. Reflux episodes were classified according to previously described criteria[14]. Liquid reflux was defined as a retrograde 50% drop in impedance starting distally (above the LES) and propagating at least to the next two more proximal impedance measuring segments. Gas reflux was defined as a rapid (3000 /s) increase in impedance, occurring simultaneously in at least two esophageal measuring segments, in the absence of swallowing. Mixed liquid-gas reflux was defined as gas reflux occurring immediately before or during a liquid reflux. Reflux episodes consisting of only gaseous reflux, which appears as a simultaneous increase in impedance > 3000 Ω, in any two consecutive sites were excluded from the study. Reflux events were divided into three subcategories based on the pH level at the point of reflux: acid reflux (reflux episodes that reduced the pH of the esophagus to below 4 or that occurred when the esophageal pH was already below 4), weakly acid reflux (an impedance-detected reflux event occurring when the esophageal pH was between 4 < pH < 7), and weakly alkaline reflux (a reflux episode during which the pH did not drop below 7)[8]. The numbers and duration of total reflux events, acid reflux, and weakly acid reflux were analyzed, whereas meal periods (three periods of about 20 min each) were excluded from the analysis. A reflux episode was considered to be proximal reflux if the impedance indicated liquid and mixed liquid-gas reflux at 15 cm above the LES, and distal reflux if reflux was below that level.

Symptoms were considered to be associated with reflux if reflux episodes were detected 5 min prior to the symptom occurring. The symptom index (SI) was calculated for each patient in relation to liquid reflux and mixed liquid-gas reflux. SI was defined as the ratio of the number of symptoms related to the reflux to the total number of symptoms[15]. The relationship between reflux symptoms and reflux episodes was analyzed only in SI positive patients. 

Pathological acid reflux is present when the intra-esophageal pH is below 4 for greater than 4.2% of the time[16].

Statistical analysis

Parametric data were expressed as mean ± standard deviation (SD) and non-parametric data as median (interquartile range). The frequencies of different impedance/pH patterns of reflux in each group were analyzed and compared using Mann - Whitney U -test. Correlations among intragastric pH levels and the numbers of total reflux events, acid reflux, and non-acid reflux, were analyzed by Spearman’s rank correlation. Fisher’s exact test was used to compare the categorical variables in the clinicopathological features between SI positive and negative. A P value of < 0.05 was considered to be significant. Analyses were carried out using SPSS software (version 11.0; Chicago, IL, United States).

RESULTS

Patient population

Comparisons of related parameters between the SI-positive group and the SI-negative group are shown in Table 1. Of the 35 NERD patients, 14 (40.0%) were SI-positive, and 21 (60.0%) were SI-negative. There were no significant differences in gender, heavy alcohol use, current smokers, body mass index, presence of esophageal hiatus hernia, gastric atrophy, or prevalence of H. pylori infection. The mean FSSG score of the SI-negative group (23.1 ± 9.0) was significantly higher than that of the SI-positive group (16.7 ± 8.7) (P = 0.0437). Five patients (three patients with SI positive and two patients with SI negative) had abnormal esophageal acid exposure times. 

In the 14 patients with a positive SI, 589 liquid and mixed liquid-gas reflux episodes were recorded. Amongst these, 94 (16.0%) were acid reflux, 477 (80.9%) were weakly acidic reflux, and 18 (3.1%) were weakly alkaline reflux. 

In the SI-positive patients, a total of 383 liquid reflux episodes with acid reflux and weakly acid reflux were detected. Overall, 51 (13.3%) reflux episodes were symptomatic, including 14 (27.5%) acid and 37 (72.5%) weakly acidic. The total reflux episodes and symptoms above the proximal margin of the LES at each impedance site are shown in Figure 1. The 325 distal reflux episodes were significantly more frequent (84.9%) than the 58 proximal ones (15.1%) (P < 0.001). The occurrence rate of reflux symptoms above the proximal margin of the LES at each impedance site is shown in Figure 2A. The occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (44.8%) than in distal ones (7.7%) (P < 0.001). With liquid acid reflux, there were no significant differences in the occurrence rate of reflux symptoms between proximal reflux episodes (38.5%) and distal ones (20.5%) (NS) (Figure 2B). On the other hand, with liquid weakly acid reflux, the occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (46.7%) than in distal ones (5.7%) (P < 0.001) (Figure 2C). 

A total of 188 mixed liquid-gas reflux episodes with acid reflux and weakly acidic were detected, and 29 (15.4%) were symptomatic. The total reflux episodes and symptoms above the proximal margin of the LES at each impedance site are shown in Figure 3. Distal reflux episodes were significantly more frequent (60.1%) than proximal reflux ones (39.9%) (P = 0.0047). The occurrence rate of reflux symptoms above the proximal margin of the LES at each impedance site is shown in Figure 2D. The occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (30.7%) than in distal ones (5.3%) (P < 0.001). In addition, when classifying acid reflux and weakly acid reflux, as simply acid reflux, there were no significant differences in the occurrence rate of reflux symptoms between proximal reflux episodes (29.4%) and distal ones (14.3%) (NS) (Figure 2E). On the other hand, with weakly acid reflux, the occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (31.0%) than in distal ones (3.3%) (P < 0.001) (Figure 2F). 

DISCUSSION

In Western countries, 20 mg of rabeprazole is the standard dose for GERD patients, whereas in Japan, 20 mg rabeprazole is used as a double dose PPI therapy for such patients. Therefore, patients with persistent symptoms despite using 20 mg rabeprazole were considered to be PPI-refractory NERD patients in Japan. 

In this study, the relationship between reflux symptoms and reflux episodes were analyzed only in SI positive patients. SI negative patients did not show a relationship between reflux symptoms and reflux episodes because they were not analyzed.
Of the 35 NERD patients, 14 (40.0%) were SI-positive and 21 (60.0%) were SI-negative. SI-negative is characterized by functional heartburn (FH), which is generally defined according to the Rome Ⅲ criteria as the presence of reflux symptoms with no evidence of symptomatic reflux by MII-pH monitoring[17].
The FSSG score, which is widely used for the diagnosis of GERD in Japan, assesses the 12 sym​ptoms that Japanese patients with GERD complain of most often, not only heartburn but also dyspeptic symptoms, such as “heavy stomach” and “feeling full quickly”[12,18,19]. In the present study, the FSSG score in the SI-negative group was significantly higher than that in the SI-positive group because patients with FH had a tendency to be more sensitive both to heartburn and dyspeptic symptoms than those who were SI positive.

In our study, 94 of total reflux episodes (16.0%) were acid reflux, 477 (80.9%) were weakly acidic reflux, and 18 (3.1%) were weakly alkaline reflux. Therefore, weakly acid reflux is a major factor in the reflux symptoms of SI positive patients with NERD, despite taking a double-dose of PPI. These results are similar to previous results reported from Western countries[20,21] and Japan[22,23].

A previous study suggested that the level of reflux might play an important role in the symptoms of GERD, including NERD patients[10,20-23]. In Western countries, it has been reported that a high proximal extent of the refluxate is an important factor associated with reflux perception in patients with GERD off-PPI therapy[10,13] and on-PPI therapy[24,25]. In Japan, it was reported that proximal liquid migration was associated with symptomatic reflux in PPI-refractory NERD patients[22,23]. However, few studies have evaluated in Japan the relationship between reflux symptoms and reflux episodes by comparing liquid reflux and mixed liquid-gas reflux in PPI-refractory NERD. In addition, few studies have classified reflux episodes and the occurrence of reflux symptoms at each impedance site into acid reflux and weakly acid reflux. 

In our study, with liquid reflux, the occurrence rate of reflux symptoms in the proximal reflux episodes was significantly more frequent (44.8%) than in distal ones (7.7%). With liquid weakly acid reflux, the occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (46.7%) than in distal ones (5.7%). With mixed liquid-gas weakly acid reflux, the occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (31.0%) than in distal ones (3.3%). As supported by previous studies, the proximal extent of reflux with liquid weakly acid reflux is a major factor in the perception of reflux[22,23]. The etiology of the association between the symptoms and the proximal extent of gastroesophageal reflux still remains to be fully elucidated. In a previous study, a secondary mechanical hyperalgesia of the proximal esophagus (not exposed to acid) was demonstrated following acid perfusion of the distal esophagus[26]. Additionally, dilation of the intercellular spaces of the esophageal epithelium, first demonstrated in the distal esophagus and proposed as a mechanism of reflux perception in NERD, has since been demonstrated in the proximal esophagus by Caviglia et al[27]. Additionally, the proximal esophagus might have a larger number of mechanoreceptors than the distal esophagus as a result of dilatation of the intercellular spaces of the epithelium[28]. In NERD patients, the presence of gas in the refluxate significantly enhances the probability of reflux perception[13]. Concerning mixed liquid-gas reflux, clarification of these mechanisms could be useful. However, with liquid acid reflux, there were no significant differences in the occurrence rate of reflux symptoms between proximal reflux episodes (38.5%) and distal ones (20.5%). With mixed liquid-gas acid reflux, there were no significant differences in the occurrence rate of reflux symptoms between proximal reflux episodes (29.4%) and distal ones (14.3%). The occurrence rate of reflux symptoms was more frequent in the proximal esophagus with weakly acid reflux, although it was more frequent in distal esophagus as well as proximal esophagus with acid reflux. Therefore, acid reflux is an important factor even in distal esophageal reflux in PPI-refractory NERD patients. Acid reflux causes macroscopic damage to the esophageal wall, which is a stimulating factor that contributes to the reflux symptoms[29]. Even if the proportion of acid reflux is less than that of weakly acid reflux, acid reflux is one of the important factors in the perception of reflux with insufficient acid suppressive therapy in NERD patients. 

In this study, the subjects did not have standardized meals during the measurement period because we wanted to evaluate reflux conditions in their usual daily activity.

Reflux episodes consisting of gas reflux events without liquid (belches) and weakly alkaline were not considered for the purpose of this study. We did not include the relationship between gas-only reflux episodes and symptoms because of differences in the mechanisms and therapeutic approaches for liquid-containing and gas-only reflux episodes. Furthermore, the frequency of symptomatic pure gas reflux and weakly alkaline was very low and, therefore, not further analyzed. 

In conclusion, the proximal extent of weakly acidic liquid and mixed liquid-gas reflux are major factors associated with reflux perception in SI-positive patients on PPI therapy. In acid reflux that includes gas, reflux to the distal esophagus is associated with reflux perception in SI-positive patients with PPI-refractory NERD.

COMMENTS

Background

The pathogenesis of heartburn and acid regurgitation in non-erosive reflux disease (NERD) patients still remains to be fully elucidated. 

Research frontiers

Several studies have demonstrated that NERD patients are less sensitive to proton pump inhibitor (PPI) treatment than patients with erosive reflux disease. With a combined pH and multiple intraluminal impedance (MII-pH) technique that can detect gastroesophageal reflux disease (GERD) irrespective of acidity, reflux with a nadir pH between 4 and 7 (weakly acidic reflux) and with a nadir pH above 7 (alkaline reflux) can also be detected. 

Innovations and breakthroughs

In Western countries, several studies have reported using MII-pH monitoring in GERD patients, but the pathogenesis of heartburn and acid regurgitation has not yet been fully elucidated in PPI-refractory NERD patients on PPI. Few studies have evaluated the association between reflux symptoms and reflux episodes, and reflux episodes that are liquid reflux and mixed liquid-gas reflux in these patients. The proximal extent of weakly acidic liquid and mixed liquid-gas reflux is a major factor associated with reflux perception in symptom index (SI)-positive patients on PPI therapy. 

Applications

The proximal extent of weakly acidic liquid and mixed liquid-gas reflux is a major factor associated with reflux perception in SI-positive patients on PPI therapy. Additionally, with acid reflux that includes gas, reflux to the distal esophagus is associated with reflux perception in SI-positive patients with PPI-refractory NERD. 

Terminology

PPIs are commonly used as the first-line treatment because of their high effectiveness and prolonged duration in suppressing gastric acid secretion. Several studies have demonstrated that NERD patients are less sensitive to PPI treatment than patients with erosive reflux disease. Patients with NERD are hypersensitive to visceral stimulation, which is characterized by a reduced pain threshold to experimental stimulation. With a combined MII-pH technique that can detect GERD irrespective of acidity, reflux with a nadir pH between 4 and 7 (weakly acidic reflux) and with a nadir pH above 7 (alkaline reflux) can also be detected. The SI was calculated for each patient in relation to liquid reflux and mixed liquid-gas reflux. SI was defined as the ratio of the number of symptoms related to the reflux to the total number of symptoms.

Peer-review

This is an interesting and carefully conducted study, which sheds some light into the nature of NERD. The aim of this study was to clarify reflux episodes, the occurrence of reflux symptoms, and the pH values at each impedance site by classifying them into acid reflux and weakly acid reflux. The authors concluded that the proximal extent of weakly acidic liquid and mixed liquid-gas reflux is a major factor associated with reflux perception in SI-positive patients on PPI therapy. 
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Figure Legends
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Figure 1  Total liquid reflux episodes and symptoms above the proximal margin of the lower esophagogastric junction at each impedance site. The 325 distal reflux episodes were significantly more frequent (84.9%) than the 58 proximal ones (15.1%) (P < 0.001, distal reflux episodes vs proximal ones). LES: Lower esophagogastric junction.
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Figure 2  Occurrence rates of reflux symptoms. A: Occurrence rates of reflux symptoms above the proximal margin of the lower esophagogastric junction at each impedance site with liquid reflux. The occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (44.8%) than in distal ones (7.7%) (P < 0.001, proximal reflux episodes vs distal ones); B: Occurrence rates of reflux symptoms above the proximal margin of the lower esophagogastric junction at each impedance site with acid reflux. There were no significant differences in the occurrence rate of reflux symptoms between proximal reflux episodes (38.5%) and distal ones (20.5%) (NS); C: Occurrence rates of reflux symptoms above the proximal margin of the lower esophagogastric junction at each impedance site with liquid weakly acid reflux. The occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (46.7%) than in distal ones (5.7%) (P < 0.001, proximal reflux episodes vs distal ones); D: Occurrence rates of reflux symptoms above the proximal margin of the lower esophagogastric junction at each impedance site with mixed gas-liquid reflux. The occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (30.7%) than in distal ones (5.3%) (P < 0.001, proximal reflux episodes vs distal ones); E: Occurrence rates of reflux symptoms above the proximal margin of the lower esophagogastric junction at each impedance site with mixed liquid-gas acid reflux. There were no significant differences in the occurrence rate of reflux symptoms between the proximal reflux episodes (29.4%) and distal ones (14.3%) (NS); F: Occurrence rates of reflux symptoms above the proximal margin of the lower esophagogastric junction at each impedance site with mixed liquid-gas weakly acid reflux. The occurrence rate of reflux symptoms in proximal reflux episodes was significantly more frequent (31.0%) than in distal ones (3.3%) (P < 0.001, proximal reflux episodes vs distal ones). LES: Lower esophagogastric junction.
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Figure 3  Total mixed liquid-gas reflux episodes and symptoms above the proximal margin of the lower esophagogastric junction at each impedance site. The 113 distal reflux episodes were significantly more frequent (60.1%) than 35 proximal reflux (39.9%) (P = 0.0047, distal reflux episodes vs proximal reflux). LES: Lower esophagogastric junction.
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Table 1  Clinicopathological features  n (%)


�
SI positive


�
SI negative


�
P value


�
�
No. patients


�
     14 (40.0)


�
     21 (60.0)


�
NS1


�
�
Age (SD)


�
  61.9 (12.3)


�
  59.3 (15.6)


�
NS1


�
�
Gender (male/female)


�
6/8


�
7/14


�
NS2


�
�
Heavy drinker


�
       3 (21.4)


�
       4 (19.0)


�
NS2


�
�
Current smoker


�
       2 (14.3)


�
     1 (4.8)


�
NS2


�
�
BMI


�
21.1 (2.1)


�
21.0 (2.3)


�
NS2


�
�
Hiatus hernia


�
       3 (21.4)


�
       8 (38.1)


�
NS2


�
�
Helicobacter pylori


�
       4 (28.5)


�
       6 (28.6)


�
NS2


�
�
Gastric atrophy


�
       6 (42.9)


�
      7 (33.3)


�
NS2


�
�
FSSG score (SD)


�
16.7 (8.7)


�
23.1 (9.0)


�
0.04373


�
�
1Unpaired t test; 2Fisher’s exact test; 3Mann-Whitney U-test; SI: Symptom index; SD: Standard deviation; BMI: Body mass index.
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