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Gastroesophageal reflux disease (GERD) is caused by abnormal reflux of gastric contents
into the esophagus. GERD can be divided into two groups, erosive esophagitis and non-
erosive reflux disease (NERD). The aim of this study was to compare the clinical
characteristics of patients with erosive esophagitis to those with NERD. All participating
patients underwent an upper endoscopy during a voluntary health check-up. The NERD
group consisted of 500 subjects with classic GERD symptoms in the absence of esophageal
mucosal injury during upper endoscopy. The erosive esophagitis group consisted of 292
subjects with superficial esophageal erosions with or without typical symptoms of GERD.
Among GERD patients, male gender, high body mass index, high obesity degree, high waist-
to-hip ratio, high triglycerides, alcohol intake, smoking and the presence of a hiatal hernia

were positively related to the development of erosive esophagitis compared to NERD. In
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is one of the most com-
mon gastrointestinal diseases in Western countries. Recently,
the frequency of GERD symptoms has been increasing now
seen in approximately one-third of the adult population (1, 2).
In contrast, the prevalence of GERD in East Asia is much lower
than that seen in the West, ranging from 3% to 7% for people
with at least weekly symptoms of heartburn and/or acid regur-
gitation (3-5). However, Korean society is becoming increasing-
ly westernized, and it is expected that the prevalence of GERD
will increase.

GERD is caused by abnormal reflux of gastric contents into
the esophagus and is characterized by specific symptoms such
as heartburn and acid regurgitation (6-8). However, on endos-
copy, only about one-third to one-half of GERD patients has
positive findings, such as erosions and ulcers. Most patients
with GERD symptoms have no obvious mucosal breaks (9-11).
Recently, the Montreal workshop report defined GERD as a dis-
ease which is associated with troublesome symptoms and/or
complications on account of reflux of stomach contents into the
esophagus (12). Therefore, GERD can be divided into two groups,
erosive esophagitis and non-erosive reflux disease (NERD), ac-
cording to the presence of esophageal mucosal breaks. The patho-
genesis of these two categories of GERD is believed to be differ-
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multivariated analysis, male gender, waist-to-hip ratio and the presence of a hiatal hernia
were the significant risk factors of erosive esophagitis. We suggest that erosive esophagitis
was more closely related to abdominal obesity.
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ent. Differences in clinical characteristics between NERD and
erosive esophagitis have not been well documented. In the pres-
ent prospective study, we compared the clinical characteristics
of patients with NERD and those with erosive esophagitis.

MATERIALS AND METHODS

Study subjects
Between January 2004 and July 2006, 8,256 subjects underwent
an upper endoscopy for a voluntary health check-up at Hanyang
University Hospital. Among these subjects, a total of 792 subjects
with GERD were analyzed. The NERD group consisted of 500
subjects with classic GERD symptoms in the absence of esoph-
ageal mucosal injury based on upper endoscopy findings. The
erosive esophagitis group consisted of 292 subjects with super-
ficial esophageal erosions, with or without typical symptoms of
GERD. The severity of the erosive esophagitis was graded from
Ato D according to the LA classification. Minimal changes were
classified as endoscopy-negative reflux disease in this study. Re-
flux symptoms were defined as having symptoms of heartburn
or acid regurgitation at least once a week. Patients using a hista-
mine-2-receptor antagonist or proton pump inhibitor were ex-
cluded. Gastroscopic findings such as hiatal hernia, Barrett’s
esophagus, gastric ulcer, and duodenal ulcer were also described.
The medical examination included a blood chemistry evalu-

pISSN 1011-8934
eISSN 1598-6357



Ha NR, et al. ¢ Differences in Patients with NERD and ERD

JKMS

ation. A body composition analysis was conducted on the same
day. To measure the level of obesity in the patients, we used body
mass index (BMI), waist-to-hip ratio (WHR), and obesity degree
(OD). BMI was calculated as the weight (kg) divided by the square
of the height (m?). OD was calculated as the current weight di-
vided by the ideal weight. Inbody 3 (Biospace, Seoul, Korea), a
body composition analyzer device, automatically measured WHR
and OD.

All subjects had a face-to-face interview with a nurse. In this
interview, the study plan was explained and written informed
consent was obtained from each patient. All of subjects were
asked about their lifetime history of recurrent heartburn or re-
gurgitation. We collected the following information on potential
confounding factors: current smoking habits, current alcohol
use, recent weight gain, and recent weight loss. Weight change
was defined as a self-reported change in weight over the previous
6 months. Blood samples were collected from all subjects after
12 hr of fasting. Serum cholesterol and triglycerides (TG) were
measured using enzymatic methods (Boehringer Mannheim,
Mannheim, Germany). High density lipoprotein cholesterol
(HDL-C) was measured directly with determiner HDL-C diag-
nostic kits (Kyowa Medex, Tokyo, Japan) using a Hitachi 747 au-
tomatic chemistry analyzer. Low density lipoprotein cholesterol
(LDL-C) values were calculated from total cholesterol, HDL-C,
and TG concentrations using the Friedewald formula. This study
was approved by the institutional review board of our medical
center (2008-26).

Statistical analysis
Values are expressed as the meanz+standard deviation (SD). Cate-

gorical variables were compared using a chi-square test. Differ-

Table 1. Subject characteristics

Non-erosive reflux  Erosive esophagitis

Parameters disease (1=500) (n=292) Pvalue
Gender (male %) 199 (39.8%) 228 (78.1%) <0.001
Age (yr) 44.44+12.11 46.13+£11.89 0.057
Symptoms of reflux

Heartburn 222 (44.4%) 27 (9.3%) <0.001

Regurgitation 357 (71.4%) 53 (18.2%) <0.001
BMI 24.05£3.25 25.07£3.10 <0.001
0D 115.27+£16.44 117.73+£15.14 0.036
WHR 0.8840.06 0.904+0.05 <0.001
Total cholesterol 197.50+35.68 199.85+34.48 0.367
TG 143.781+94.54 162.25+93.52 0.008
LDL 108.70£30.35 109.32+27.83 0.926
HDL 48.04+13.30 43.90+10.78 0.148
Current alcoholics 201 (40.2%) 177 (60.6%) 0.009
Current smoker 116 (23.2%) 106 (36.3%) <0.001
Recent weight gain 91 (18.2%) 36 (12.3%) 0.162
Recent weight loss 49 (9.8%) 19 (6.5%) 0.296
Hiatal hernia 26 (5.2%) 96 (32.9%) <0.001

BMI, body mass index; OD, obesity degree; WHR, waist-to-hip ratio; TG, triglyceride;
LDL, low density lipoprotein cholesterol; HDL, high density lipoprotein cholesterol.
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ences in mean values between the two groups were compared
using unpaired t-tests. A multiple logistic regression analysis was
used to evaluate the simultaneous effects of gender, BMI, WHR,
OD, TG, hiatal hernia, and presence of gastric ulcer. We calcu-
lated the 95% confidence interval (CI) for each odds ratio (OR).
All P values were 2-tailed. P values less than 0.05 were consid-
ered significant. Statistical analyses were performed using SPSS
v13.0 for Windows.

RESULTS

Table 1 shows the baseline characteristics of the two groups. The
292 subjects with erosive esophagitis were subdivided into four
categories based on the severity of their disease. Two hundred
sixteen subjects (74.0%) were placed in LA classification A. Sixty
one (20.9%) were placed in LA classification B, while thirteen
(4.5%) were placed in LA classification C. Two patients (0.7%)
were placed in LA classification D. Among the erosive esopha-
gitis group, twenty seven (9.3%) complained of heartburn, and
fifty three (18.2%) complained of regurgitation. But, two hundred
twenty subjects (75.3%) had not any symptom of GERD.

The prevalence of erosive esophagitis was significantly higher
in males compared to females (P<0.001). Age was not signifi-
cantly different between the two groups. The erosive esophagitis
group had higher BMI (P<0.001), OD (P=0.036), and WHR (P<
0.001) than the NERD group. There were no significant differ-
ences in total cholesterol, LDL, or HDL between the two groups.

Table 2. Crude odds ratio (OR) with 95% ClI for erosive esophagitis

Risk factors OR (95% Cl) Pvalue
Gender

Female 1.00

Male 5.389 (3.874-7.496) <0.001
BMI

<25 1.00

>25 1.716 (1.280-2.300) <0.001
0D

<110 1.00

>110 1.669 (1.229-2.267) 0.001
WHR

<0.9 1.00

>0.9 1.577 (1.170-2.125) 0.003
TG

<150 1.00

>150 1.383 (1.030-1.858) 0.031
Alcohol drinking

Nondrinker 1.00

Drinker 1.540 (1.115-2.127) 0.009
Smoking habits

Nonsmoker 1.00

Smoker 2.387 (1.725-3.303) <0.001
Hiatal hernia

Absent 1.00

Present 8.929 (5.613-14.204) <0.001

BMI, body mass index; OD, obesity degree; WHR, waist-to-hip ratio; TG, triglyceride.
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However, the erosive esophagitis group had a higher TG level
(P=0.008) and more current alcoholics (P=0.009) and current
smokers (P<0.001) than the NERD group. There was no differ-
ence in recent weight gain or loss between the two groups. In
the endoscopic findings of the two groups, hiatal hernia (P<
0.001) was more frequent in the erosive esophagitis group.
Crude odds ratios and multiple-adjusted odd ratios for ero-
sive esophagitis compared to NERD are shown in Tables 2, 3.
On univariate analysis, male gender (OR=5.389, 95% ClI, 3.874-
7.496), BMI (OR=1.716, 95% CI, 1.280-2.300), OD (OR=1.669,
95% CI, 1.229-2.267), WHR (OR=1.577, 95% CI, 1.170-2.125), TG
(OR=1.383, 95% CI, 1.030-1.858), alcohol use (OR=1.540, 95% CI,
1.115-2.127), cigarette smoking (OR=2.387, 95% ClI, 1.725-3.303),
and the presence of hiatal hernia (OR=8.929, 95% ClI, 5.613-14.204)
were found to be risk factors for erosive esophagitis (Table 2).
After adjusting for gender, BMI, OD, WHR, TG, alcohol use,
smoking, and hiatal hernia (Table 3), male gender was found to
be at significantly increased risk for developing erosive esopha-
gitis compared to female (OR=4.097, 95% CI, 2.647-6.343). WHR
was found to be significantly associated with an increased risk for
developing erosive esophagitis (OR=1.615, 95% CI, 1.026-2.541).
However, other obesity-related factors, such as BMI and OD,
were not associated with the risk of developing erosive esopha-
gitis in the multiple-adjustment model. The presence of a hiatal
hernia was found to be significantly associated with an increased
risk of developing erosive esophagitis (OR=5.445, 95% CI, 3.286-
9.020). TG level, alcohol consumption, and cigarette smoking

Table 3. Multivariate-adjusted odds ratio (OR) with 95% Cl for erosive esophagitis

Risk factors OR (95% Cl) Pvalue
Gender

Female 1.00

Male 4.097 (2.647-6.343) <0.001
BMI

<25 1.00

>25 0.850 (0.507-1.425) 0.539
oD

<110 1.00

>110 1.471 (0.888-2.437) 0.134
WHR

<0.9 1.00

>0.9 1.615 (1.026-2.541) 0.038
TG

<150 1.00

>150 0.882 (0.606-1.284) 0.513
Alcohol drinking

Nondrinker 1.00

Drinker 0.713 (0.471-1.079) 0.110
Smoking habits

Nonsmoker 1.00

Smoker 1.346 (0.891-2.034) 0.158
Hiatal hernia

Absent 1.00

Present 5.445 (3.286-9.020) <0.001

BMI, body mass index; OD, obesity degree; WHR, waist-to-hip ratio; TG, triglyceride.
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were not significantly associated with the risk of developing ero-
sive esophagitis in the multiple-adjustment model.

DISCUSSION

Several researchers have examined the characteristics of NERD
and erosive esophagitis in the Asian population (13-16). In a re-
cent study, Hiyama et al. (17) focused on the clinical and patho-
physiologic differences between NERD and erosive esophagitis
in Asian patients using both computerized and manual research
of the available literature. The male to female ratio ranged from
0.59 to 1.65 in NERD patients. For erosive esophagitis patients,
the male to female ratio ranged from 1.18 to 7.13. Patients with
NERD in Asia were found to have a higher proportion of females,
alower frequency of hiatal hernias, a higher frequency of H. py-
lori infections, higher rates of severe glandular atrophy of the
gastric mucosa, and frequent resistance to proton pump inhibi-
tor therapy. These characteristics are similar to those seen in the
Western NERD patients. However, there are several other char-
acteristics commonly found in Western NERD patients, such as
younger age and less obese (18). In a large study, Carlsson et al.
(11) compared the clinical characteristics of patients with ero-
sive esophagitis to those with NERD. The erosive esophagitis
group was similar to the NERD group in regards to mean age,
smoking and alcohol consumption, prevalence and duration of
heartburn, and status of H. pylori infection. However, there were
more male patients (59%) in the erosive esophagitis group. There
was also an increased prevalence of hiatal hernia (56%) and an
increase in the weight of both male and female patients (86 and
76 kg, respectively).

Among the risk factors mentioned above, the hypothesis of
obesity as a potential cause of erosive esophagitis is biologically
plausible. Obesity has been associated with increased intra-ab-
dominal pressures (19), impaired gastric emptying (20), de-
creased lower esophageal sphincter pressure, and an increased
frequency of transient sphincter relaxation (21, 22). All these
factors can lead to increased esophageal acid exposure. In a ret-
rospective analysis of 1,389 patients who had an upper endos-
copy, excessive body weight was a significant independent risk
factor for the presence of a hiatal hernia. Hiatal hernia is a sig-
nificant risk factor for developing esophagitis (23). This study
also showed that BMI is significantly associated with esophagitis
largely through an increased incidence of hiatal hernia. In an-
other study, an increase in BMI was associated with an increased
risk for developing erosive esophagitis (24). Furthermore, obese
patients (BMI >30) have been demonstrated to have a higher
prevalence of erosive esophagitis (26.5%) compared to people
with a normal weight (9.3%) (25).

Although several studies suggest that obesity is a risk factor
for developing erosive esophagitis in Western GERD patients,
there is a controversy over the role of obesity as a risk factor for
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developing erosive esophagitis in Asian countries. In the meta-
analysis by Corley et al., there was an association between BMI
and GERD in the United States but not in Asia (26). However, the
life style of Koreans is becoming increasingly westernized. In a
recent nationwide multicenter study in Korea, the significant
risk factors for developing erosive esophagitis using a multivari-
ate analysis included: male gender, regular alcohol consumption,
BMI >25, hiatal hernia, and a history of H. pylori eradication (27).
These results suggest that physical factors effect lower esopha-
geal pressure or acid secretion are risk factors for developing
erosive esophagitis. These findings differ from those of our study
with respect to some points. In our study, erosive esophagitis
group had a higher BMI and more current alcoholics, but these
factors were not associated with erosive esophagitis in the mul-
tiple-adjustment model. In addition, different risk factors for
developing erosive esophagitis and NERD have been reported
in Japan. This supports the hypothesis that the pathogenesis for
these two categories of GERD is different. Fujiwara et al. showed
that female gender, low BMI, no smoking, absence of a hiatal
hernia, and the severity of gastric atrophy were positively asso-
ciated with NERD compared to erosive esophagitis among Jap-
anese patients (13).

In our study, obesity-related factors such as BMI, OD, and
WHR were all related to the development of erosive esophagitis.
However, only WHR was significantly associated with an increas-
ed risk in the multiple-adjustment model. This suggests that a
pattern of obesity could be more closely related to the develop-
ment of erosive esophagitis. WHR is a tool for measuring abdom-
inal obesity. We measured WHR automatically using a body
composition analyzer device. In this study, abdominal obesity
was a more significant risk factor for developing erosive esoph-
agitis compared to BMI or OD. Visceral abdominal fat is meta-
bolically active and has been closely associated with elevated
serum levels of interleukin-6 and tumor necrosis factor-a (28-30).
These cytokines are pro-inflammatory and have been shown in
multiple studies to be over-expressed in patients with erosive
esophagitis. Humoral factors, such as insulin and leptin, as well
as growth factors or hormonal factors, such as estrogen related
to adiposity, may also affect the risk for developing GERD.

The present study has limitations due to its cross sectional
nature and the fact that it was conducted over a short period.
Additionally, this study was conducted at only one center, which
may limit the generalization. And the possibility of selection bi-
ases may be present as this study included the patients who un-
derwent an upper endoscopy for a voluntary health check-up.
The participants were interested in health and they were mostly
well-off rich people. The patients with severe symptoms or eco-
nomically poor populations were not included in this study.
Moreover, data collected in this study did not include informa-
tion on risk factors such as dietary composition, physical activi-
ty and life style, which are necessary to explain the similarity and
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differences in the clinical characteristics between Korean pop-
ulation and those in Western countries.

The clinical characteristics of the NERD and erosive esopha-
gitis groups in the Korean population of this study were found
to differ. These characteristics were similar to those seen in West-
ern GERD patients. We demonstrated that male gender, high
BMI, high OD, high WHR, high TG, alcohol intake, smoking, and
presence of a hiatal hernia were positively related to the devel-
opment of erosive esophagitis compared to NERD among Korean
patients. The associations of male gender, high WHR, and pres-
ence of a hiatal hernia with the risk of developing erosive esoph-
agitis persisted despite adjustments for gender, BMI, OD, WHR,
TG, alcohol consumption, smoking, and hiatal hernia. This study
found that obesity was associated with the increased risk of de-
veloping erosive esophagitis. This risk was specifically associat-
ed with increased abdominal obesity as measured by the WHR.
Our study suggests that the pattern of obesity may be more im-
portant than BMI or OD. Further studies are needed to identify
the possible mechanism by which abdominal fat increases the
risk for developing erosive esophagitis.
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