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Background/Aims
Atypical symptoms are common in gastroesophageal reflux disease (GERD). Patients with non-erosive reflux disease (NERD) and
erosive reflux disease (ERD) exhibit different clinical characteristics and responses to acid suppression treatment. We aimed to
compare atypical characteristics in patients with NERD and ERD. We also investigated the presence of histological esophagitis
in patients with NERD and ERD.
Methods
Eligible patients completed a questionnaire regarding reflux symptoms and concomitant atypical symptoms. Endoscopic biopsies with histological examination were performed.
Results
Of the 210 patients with GERD, 90 patients with ERD and 120 patients with NERD were studied. ERD patients were characterized by higher prevalence of hiatal hernia (P = 0.001) and smoking (P = 0.047). The prevalence of GERD was greater in
the age group between 41 and 60 years regardless of endoscopic finding. There was no difference in the prevalence of atypical symptoms or histological esophagitis between NERD and ERD. In all subjects, heartburn was associated with dysphagia (r
= 0.16, P = 0.01), dyspepsia (r = 0.22, P = 0.008) and hiccup (r = 0.19, P = 0.003), whereas acid regurgitation was associated with dyspepsia (r = 0.21, P = 0.014), belching (r = 0.15, P = 0.018) and hiccup (r = 0.19, P = 0.002).
Conclusions
Atypical symptoms did not correlate with the presence of histological esophagitis. Atypical symptoms were equally prevalent
in patients with NERD and ERD. The existence of atypical symptoms appears to be associated with the presence of typical reflux symptoms irrespective of endoscopic and histological reflux esophagitis.
(J Neurogastroenterol Motil 2012;18:278-283)
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Atypical Manifestations in GERD

Introduction
Gastroesophageal reflux disease (GERD) is common and
occurs when reflux of stomach contents into the esophagus causes
1
troublesome symptoms and/or complications. The most commonly recognized symptoms of GERD are heartburn and/or regurgitation, although GERD is often associated with other manifestations such as globus sensation, non-obstructive dysphagia,
2-4
chest pain, chronic cough, hiccup, dyspepsia or belching.
Although evidence-based consensus includes cough, laryngitis,
1
asthma and dental erosions as atypical presentations, other atypical symptoms are also common with significant impact in
2
GERD patients. Due to the fact that most patients with GERD
have no erosions on endoscopy, GERD has been further classified into erosive reflux disease (ERD) and non-erosive reflux dis1,5
ease (NERD). It is evident that NERD is not a milder form of
GERD, since similar impact on quality of life has been demon6,7
strated irrespective of the presence of mucosal injury.
It has been reported that atypical manifestations are slightly
greater in patients with ERD than NERD in a European multi6
center study. A population-based study in Korean has recently
revealed that typical reflux symptoms are significantly associated
2
with atypical symptoms. Of interest is that increased frequency
of typical GERD symptoms was found more in patients with
2
atypical symptoms than those without any atypical symptoms.
Further study has indicated that NERD is characterized by concomitant presence of functional gastrointestinal disorders in a
4
group of Chinese patients. Given the fact that racial and geographic differences may influence the presence of GERD and its
8
related syndromes, the aim of this study was to investigate clinical characteristics and concomitant atypical manifestations in patients with GERD, and to compare their occurrence between patients with ERD and NERD. Secondly, we determined the presence of histological esophagitis in patients with GERD, and correlated histological esophagitis with clinical manifestations. The
association between clinical characteristics and atypical symptoms
was also determined.

M aterials and M ethods
Subjects
Between January 2009 and July 2010, consecutive patients
with predominant typical symptoms (ie, heartburn and/or acid re-

gurgitation) of GERD occurring at least 3 times weekly were enrolled in the study in GI clinic of Buddhist Tzu Chi General
Hospital, Taiwan. The study excluded patients with a history of
previous gastrointestinal surgery, esophageal stricture, psychiatric disorders, malignancy or other major illnesses. Subjects were
excluded if they had significant illness that may limit the ability to
complete the questionnaire. All patients were responsive to prior
therapy with proton pump inhibitor or histamine 2 receptor antagonist to confirm that the reflux symptoms were acid-related.
The study protocol was approved by Ethics Committee of Tzu
Chi Medical Center (Taiwan). The informed written consent
was obtained from each subject.

Endoscopy
The extent of mucosal damage was noted and assessed using
9
the Los Angeles grading system. ERD was defined by the presence of endoscopically detectable mucosal breaks (erosions or ulcer), while NERD was diagnosed in cases where endoscopically
detectable mucosal lesions were absent together with the presence
of typical reflux symptoms responsive to acid inhibitory drugs.
We excluded minimal change esophagitis which was determined
by the appearances on distal end of esophageal mucosa (whitish
change and/or erythema and/or erosion that is not regarded as
10
mucosal break). Hiatal hernia was considered present if gastric
folds were assessed as extending ≥ 2 cm above the dia11
phragmatic hiatus during quiet respiration. During the endoscopic examination, 2 biopsies of the distal esophagus (1 cm
above the squamo-columnar junction) as well as the proximal
esophagus (20 cm from the incisor) were taken in order to achieve sample consistency in all subjects. Esophagitis was identified
if there was (1) basal cell hyperplasia > 15% of the total epithelium, (2) increased papillary length > 66% of the squamous
epithelium and (3) infiltration by polymorphonuclear leukocytes
12
or eosinophils, or both. The diagnosis of histological esophagitis required at least 2 of the above findings. Diagnosis of
Helicobacter pylori infection was confirmed if both biopsy urease
test and histology results were positive.

Assessment of Symptoms
Before the EGD study, patients’ symptoms were recorded by
a face-to-face interviewer with the help of a questionnaire that was
designed to assess the type and frequency of symptoms. All patients underwent a structured interview including a careful medical history, current medication, tobacco use and alcohol consumption. The following symptoms were considered, including
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heartburn, acid regurgitation, non-cardiac chest pain, dysphagia,
globus and cough. In addition, concomitant dyspepsia was diag13
nosed according to a previous publication. Patients with 1 or
more of these symptoms (postprandial fullness, early satiation or
epigastric pain) are referred to as patients with dyspepsia. Other
symptoms such as hiccup and belching were also recorded.
Symptom frequency was determined as the following scale: 1, less
than once a month; 2, about once a month; 3, about once a week;
4, twice to 4 times a week; and 5, daily. Presence of symptoms
was considered if above-mentioned symptoms occurred once a
week or more. The questionnaire for symptom assessment has
14-16
been used and validated in our previous studies.

Statistical Methods
The χ2 test (with Fisher’s exact or Yate’s corrections, as appropriate) was used to determine whether observed differences in
proportions between study groups were statistically significant.
Continuous data were expressed as mean ± SEM. Differences in
continuous data were analyzed by Student’s t test or non-parametric tests when appropriate. The correlations between atypical
and reflux symptoms were analyzed by Kendall’s rank
correlation. A P-value of < 0.05 was accepted as indicating statistical significance. Statistical analyses were conducted with SPSS
for Windows 11.0 (SPSS Inc., Chicago, IL, USA).

Results
Two hundred and ten patients with typical symptoms of
GERD met the enrollment criteria and entered the study. Based
on the findings of upper endoscopy, 90 patients (47%) had ERD,

and 120 patients (53%) had NERD (Table 1). Among patients
with ERD, 72 (80%) had grade A disease, 12 (13%) had grade B
disease, 4 (5%) had grade C disease, and 2 (2%) had grade D
disease. Both groups of patients had comparable age, gender,
body mass index, disease duration and H. pylori infection. Hiatal
hernia was more prevalent in patients with ERD (Table 1).
There was no difference in alcohol use; however, smoking was
found more prevalent in patients with ERD. Figure 1 shows the
sex and age specific frequencies and endoscopic diagnosis for all
subjects. No significant differences in age trends between genders were found for GERD or its endoscopic diagnosis; however,
the prevalence appeared to be more prominent in the age group
between 41 and 60 years old for GERD or any endoscopic diagnosis (Fig. 1).
The frequencies of atypical symptoms in all subjects are
shown in Table 2. There were no statistically significant differences for the presence of chest pain, dysphagia, globus or cough
between ERD and NERD patients (Fig. 2A). The frequencies
of other symptoms (dyspepsia, belching and hiccup) were also
similar between 2 groups of patients (Fig. 2B). The frequencies
of atypical symptoms in all subjects are shown in Table 2. Of interest is the fact that dysphagia correlated with the symptom of
heartburn; however, acid regurgitation did not. There was a
small, but significant correlation with both heartburn and acid regurgitation and symptoms of dyspepsia and hiccup (Table 2).
Histological esophagitis in the proximal esophagus was detected in 45.9% of patients, whereas 51.9% of patients had histological esophagitis in distal esophagus. No significant difference
was observed in the presence of histological esophagitis between
patients with ERD and NERD for either proximal or distal

Table 1. Comparison of Clinical Features Between Erosive Reflux

Disease and Non-erosive Reflux Disease Patients
GERD category
Age (yr)
Sex (man) (n [%])
2
BMI (kg/m )
Current drinker (n [%])
Current smoker (n [%])
Duration of GERD (mo)
Hiatal hernia (n [%])
H. pylori status (n [%])

ERD
(n = 90)

NERD
(n = 120)

P-value

47.0 ± 1.6
36 (40)
27 ± 2.8
14 (15.6)
26 (28.9)
17 ± 4
14 (15.6)
26 (28.9)

45.1 ± 1.2
39 (32.5)
26 ± 3.5
16 (13.3)
21 (17.5)
13 ± 2
20 (16.7)
27 (22.5)

0.340
0.160
0.200
0.160
0.047
0.350
0.001
0.170

GERD, gastroesophageal reflux disease; ERD, erosive reflux disease; NERD,
non-erosive reflux disease; BMI, body mass index; H. pylori, Helicobacter pylori.
Data are expressed as mean ± SEM or percentage.
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Figure 1. Age- and sex-specific frequencies of gastroesophageal reflux
disease and its endoscopic diagnosis in all subjects. NERD, non-erosive
reflux disease; ERD, erosive reflux disease.
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Figure 2. The frequencies of atypical symptoms in all subjects. (A) No significant difference was observed for the presence of chest pain, dysphagia,
globus or cough between erosive reflux disease (ERD) and non-erosive reflux disease (NERD) patients. (B) The frequencies of other symptoms
(dyspepsia, belching and hiccup) were similar between ERD and NERD patients.

Table 2. Frequency of Atypical Symptoms and the Correlation
With Gastroesophageal Reflux Disease Symptoms

Number (%)
Dysphagia
Chest pain
Globus
Cough
Dyspepia
Belch
Hiccup

58 (27.6)
106 (50.5)
77 (36.7)
28 (22.1)
111 (52.9)
112 (54.6)
113 (55.1)

Heartburn

Acid
regurgitation

r

P-value

r

P-value

0.16
0.08
0.01
0.12
0.22
0.04
0.19

0.010
0.210
0.990
0.100
0.008
0.520
0.003

0.02
0.01
0.08
0.07
0.21
0.15
0.19

0.810
0.860
0.190
0.290
0.014
0.018
0.002
Figure 3. Histological esophagitis in proximal and distal esophagus.

esophagus (Fig. 3). In addition, the presence of histological
esophagitis did not correlate with any of atypical symptoms.

Discussion
Despite predominant symptoms traditionally recognized as
heartburn and regurgitation, GERD can be characterized by dif1,5,6,17
ferent clinical manifestations such as atypical symptoms.
Our study has shown, in addition to heartburn and/or acid regurgitation, atypical symptoms to be present in a significant proportion of patients undergoing upper endoscopy. We found a
similar prevalence of atypical manifestations in patients with
NERD and ERD, although hiatal hernia and smoking occurred
more frequently in patients with ERD than NERD. In addition,
analysis of symptom association has demonstrated: (1) heartburn

Histological esophagitis occurred similarly between patients with
erosive reflux disease and non-erosive reflux disease for proximal or
distal esophagus. NERD, non-erosive reflux disease; ERD, erosive
reflux disease.

correlated with dysphagia, dyspepsia and hiccup; and (2) acid regurgitation correlated with dyspepsia, belching and hiccup.
In this study, we observed 53% of our patients with typical
reflux symptoms exhibited normal esophageal mucosa during
endoscopy. Our findings are in agreement with a recent report
that suggests the prevalence of NERD is between 50% and 70%
18
of patients with GERD related symptoms. Despite no difference in the prevalence among different age groups, there was a
tendency with increased prevalence in the age group between 41
and 60 years old regardless of NERD or ERD. Our data are in
line with earlier studies which showed the prevalence of GERD
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18,19

to significantly increase after the age of 40 years.
Our findings corroborate previous results from epidemiological and therapeutic investigations that have demonstrated a
strong relation between GERD and extra-esophageal manifesta6
tions. Increased prevalence of cough (22.1%) or chest pain
(50.5%) was present in our patients, which appears to be similar
between NERD and ERD patients, although an earlier study has
shown a marginal difference with such symptoms detected more
6
in patients with ERD than NERD. Similar finding has been re20
ported to be greater in patients with ERD than NERD. Although
the atypical symptoms such as chronic cough or chest pain are relatively common and thus likely to coexist with GERD, we did
not observe any significant association between these symptoms
and typical symptoms of GERD. It has been indicated that the
strength of the association between these symptoms and GERD
21
remains controversial.
We observed about half of our patients had concomitant dyspepsia with similar prevalence between NERD and ERD patients. The findings are in agreement with a previous work, which
has demonstrated functional gastrointestinal disorders are partic22
ularly common in patients with GERD. In contrast to our findings, a recent study using Rome II criteria has revealed that functional dyspepsia are far more common in patients with NERD
(64%) than ERD (42%), although the authors did not identify
any difference in subtype of functional dyspepsia in their patient
4
groups. Taking together with these findings, the discrepancy
may be explained by the difference in the population studied and
type of questionnaire used etc. It has been suggested that ethnic
and cultural differences might influence the presence of GERD
8
as well as relevant symptoms. The difference in the questionnaire
used may also impact the findings in clinical observation of func23
tional gastrointestinal disorder. Of interest is that we found that
dyspepsia was significantly associated with heartburn and acid
regurgitation. This might further support an earlier notion and
indicate a potential link between function dyspepsia and GERD
4
regardless of endoscopic changes.
Belching is frequently reported in patients with functional
24
disorder or GERD. Although the relationship of belching and
GERD has not been well characterized, a previous work has
demonstrated that belching correlates well with acid reflux more
25
often in GERD patients than dyspeptic subjects. Therefore, it
is suggested that belching is a manifestation of GERD and that
GERD should be considered in patients with significant
25
belching. In our study, we also observed a significant proportion of our patients with belching or hiccup. Furthermore, it
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was shown that belching and/or hiccup correlated well with the
presence of heartburn and regurgitation, supporting the notion
25
that belching is an important manifestation of GERD.
26
Ismail-Beigi et al have suggested that acid reflux induces
characteristic changes in the esophageal mucosa, ie, basal cell hyperplasia and papillary elongation, and that histology is helpful
26
for the diagnosis of GERD. Further study has demonstrated
typical histological changes could be present in patients with
27
NERD. In the present study, we observed that histological
esophagitis was found in nearly half of the patients for proximal
and distal esophagus, and occurred equally in patients with ERD
and NERD. Our finding is supported by a recent report that indicated microscopic esophageal lesions could occur in a majority
of GERD patients without visual lesions at conventional endoscopy, and such histological features were associated with abnor28,29
mal acid exposure and responded to acid-suppressive therapy.
It is suggested that the presence of proximal histological esophagitis is due to the fact that patients with GERD are charac30
terized by increased proximal acid refluxes. In addition, the
present study may indicate that neither histological nor endoscopic esophagitis results in a difference in the atypical symptoms.
There are potential limitations of this study that need to be
addressed. We did not use high-resolution magnification endoscopy to further characterize the presence of minimal change in
GERD patients with normal endoscopy, since this type of esophagitis has been demonstrated to show different physiologic fea31
tures from ERD. Due to the fact that the causation between
32
chest symptoms (chest pain and cough) and GERD is unclear,
the true prevalence of these symptoms is somewhat difficult to
determine. Our data might not be suitable for a subset of patients
with functional heartburn who do not respond well to proton
pump inhibitor, since we excluded patients with reflux symptoms
unresponsive to acid suppression therapy.
In summary, our data suggest that atypical symptoms are not
uncommon in patients with GERD, and its occurrence appears
to be equal between patients with NERD and ERD. The presence of these atypical symptoms appears to be more likely to be
linked to typical reflux symptoms than endoscopic or pathological
results. Therefore, treatment for NERD as well as ERD should
achieve the goal of complete improvement in clinical symptoms,
and atypical manifestations may also be alleviated by acid sup3
pression therapy.
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