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Abstract

AIM: To evaluate the significance of the composite score
of reflux symptoms in the diagnosis of gastroesophageal
reflux disease (GERD), and to determine the relationship
of the composite score with reflux esophagitis (RE) and
pathological gastroesophageal reflux (PGER).

METHODS: Upper digestive endoscopy and /or 24-h
esophageal pH monitoring were performed in 244 subjects.
Of these, 54 were consecutive patients attending our clinic
with symptoms suggestive of GERD, and 190 were randomly
selected from 2532 respondents who participated in our
previous general population-based study on GERD. A
standardized questionnaire was used to classify both the
frequency and severity of typical symptoms of GERD
(heartburn, acid and food regurgitation) using a 4-score
scale, and the composite score of main reflux symptoms
(score index: SI, range from 0 to 18) were calculated for
every subject. RE was diagnosed according to the Savary-
Miller criteria. Subjects with abnormal pH-metry (DeMeester
score more than 14.7) were considered to have PGER.
GERD patients were defined as the subjects with RE and/or
PGER.

RESULTS: The sensitivity of SI in the diagnosis of GERD
was inversely associated with SI, but the specificity tended
to increase with increased SI. With the cut-off of 8, the SI
achieved the highest accuracy of 70.0%, with a sensitivity
of 78.6% and a specificity of 69.2% in diagnosing GERD,
followed by the cut-off of 3, which had an accuracy of 62.1%,
a sensitivity of 96.4% and a specificity of 34.6%. The
prevalence of RE, PGER and GERD was strongly associated
with increased SI (P<0.01), but there was no significant
association between the severity of RE and SI (P>0.05).
Among patients with RE, 69.2% had PGER, and 30.8%
were confirmed to have negative findings of pH monitoring.
Among patients with PGER, 52.9% were identified to have
RE and 47.1% had negative endscopic findings in
esophagus.

CONCLUSION: According to the composite score of main
reflux symptoms, the diagnosis of GERD can be made without
further tests in most cases. However, 24-h esophageal pH
monitoring and upper digestive endoscopy are still indicated
in patients with mild and atypical symptoms.
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INTRODUCTION
Gastroesophageal reflux disease (GERD) is a very common
disorder both in China[1-2] and Western countries[3-8]. The
disease results from the abnormal reflux of gastric contents
into the distal esophagus causing symptoms in most patients
and subsequent mucosal damage in some patients. It has been
proved that chronic GERD tends to develop to Barrett’s
esophagus associated with an increased risk of esophageal
adenocarcinoma[9-13]. Heartburn and regurgitation are the typical
symptoms of GERD, and 24-h esophagus pH monitoring and
upper digestive endoscopy are the main methods to confirm
the diagnosis. These examinations, however, are inconvenient
and not universal in many hospitals of China, especially 24-h
esophagus pH monitoring. Although the relationship between
reflux symptoms and GRED were evaluated by some clinical
studies, the results varied considerably because the symptoms
were quantified by different criteria and methods[3,14-16]. As far as
we know, data about the relationship between the combination
of main reflux symptoms and proven GERD are lacking. The aim
of this study was to establish a standard system to quantify
the severity and frequency of typical reflux symptoms, and to
evaluate the role of the composite score of main reflux symptoms
in the diagnosis of GERD, and to determine the association
between the composite score and reflux esophagitis (RE),
pathological gastroesophageal reflux (PGER), and GERD.

MATERIALS AND METHODS
Subjects
Two hundred and forty-four subjects were included in this
study. Among these, 54 were consecutive patients (32 men and
22 women; mean age, 45.3±13.2 years) who attended our clinic
with symptoms suggestive of GERD and underwent both 24-h
esophageal pH monitoring and upper digestive endoscopy.
The remaining 190 subjects were  randomly selected from 2532
respondents who were previously enrolled in our general
population-based study on GERD, according to the composite
score (score index, SI) of main reflux symptoms (Table 1), and
who underwent 24-h esophageal pH monitoring (50 subjects)
or/and upper digestive endoscopy (140 subjects). Patients with
previous foregut surgery and other systemic disorders affecting
the gastrointestinal motility were excluded. Five selected
respondents (3 in the normal group and 1 in the mild symptom
group) refused to participate in this study, 1 (normal group)
had intolerance to pH monitoring, and 1(normal group) did not
complete the evaluation. All of the 7 incomplete respondents
were replaced by our clinic patients with same gender, SI, and
similar age (±5 years). There were no appreciable differences in
age or gender among these groups (P>0.05).

Questionnaire
A standardized questionnaire based on our previous work was



used to classify both the frequency and severity of typical
symptoms of GERD (heartburn, acid regurgitation and food
regurgitation) for all subjects before pH monitoring and upper
digestive endoscopy. Personal interviews were carried out in
our clinic with patients and respondents.

Endoscopy
General upper digestive endoscopy was performed using a
Pentax videoendoscope, and the same two gastrointestinal
physicians made the diagnosis according to VHS videocassettes
recorded.

Twenty-four hour esophageal pH monitoring
Twenty-four hour ambulatory esophageal pH monitoring was
performed using a Synectic device. The pH electrode should
be positioned 5 cm above the lower esophageal sphincter.
Subjects were instructed to fill in diary cards regarding the time
of meals, supine position and the time of symptoms experienced
during the 24-h period. In addition, they were asked to press a
button on the digital data logger at the beginning of each
symptom episode. No restrictions were imposed on food and
beverage intake or smoking.

Definitions
The following definitions for symptom categories and diseases
were used. Only symptoms occurring in the past year before
the interview were considered. Heartburn was defined as a
burning pain or burning sensation behind the breastbone in
the chest, acid regurgitation as a bitter or sour-tasting fluid
coming into throat or mouth, food regurgitation as eaten foods
coming into mouth. Heartburn, acid regurgitation and food
regurgitation were considered to be the typical symptoms of
GERD. Each of these symptoms was estimated according to its
severity and frequency measured on a 4-score scale. Severity
was assessed as follows: 0, none; 1, mild (could be ignored); 2,
moderate (could not be ignored but did not affect lifestyle); 3,
severe (affected lifestyle). The score of symptom frequency
was estimated as follows: 0, none or less than one occasion per
month on average; 1, several occasions (once to three times) a
month; 2, several occasions (once to six times) a week; 3, one
or more daily occasions. Based on the scores of severity and
frequency of the main GERD symptoms, the composite score
(SI: ranged from 0 to 18) of every subject was calculated. All
subjects were grouped as follows: SI = 0-2, normal; SI = 3-7,

mild; SI = 8-12, moderate; SI R13, severe. Patients with
symptomatic gastroesophageal reflux disease(SGERD) were
defined as subjects with SI R3. Those with RE were defined
as subjects whose endoscopic findings met Savary-Miller
criteria, those with PGER as subjects with abnormal pH-metry
(DeMeester score more than 14.7), those with GERD as subjects
with RE and/or PGER.

Statistical analysis
Data were analyzed with descriptive statistics and expressed
as mean±SD. Median values and ranges were used for
nonparametric variables. Relative proportions were calculated
for the analysis of prevalence and relative frequencies. The
comparison between groups was performed by means of
parametric tests such as the Student’s t test for dimensional
variables and χ2 test for non-dimensional variables. The critical
two-tailed value of alpha was set at 0.05.

RESULTS

Relationship between SI and its diagnostic accuracy for GERD
Among the 54 outpatients with symptoms suggestive of GERD,
28 patients (51.9%) were identified as GERD (16 patients with
RE, 12 patients with PGER, 10 patients with RE and PGER), and
26 patients (48.1%) were normal, based on the findings of upper
digestive endoscopy and 24-h esophageal pH monitoring.
Figure1 summarizes the relationship between criteria and its
diagnostic accuracy for GERD compared with the diagnosis of
endoscopy and pH monitoring. The sensitivity was inversely
associated with increased SI, but the specificity tended to be
higher with increased SI. The SI 8 had the highest accuracy
(70.0%) for diagnosing GERD with a sensitivity of 78.6% and a
specificity of 69.2%, followed by SI 3 with a accuracy of
62.1%, a sensitivity of 96.4% and a specificity of 34.6%.

Relationship between SI and RE, PGER, GERD
As shown in Table 2, the rate of RE was the highest in the severe
group, followed by moderate, mild and normal groups, and the
results were similar to both PGER and GERD. The rate of RE,
PGER and GERD was strongly associated with increased SI. In
the severe and moderate groups, the frequency of RE, PGER
and GERD was significantly higher than that of the normal
group (P<0.05 or P<0.01).

Table 1  Gender and age distribution of 190 subjects in symptom severity groups

Severity of Responders Upper digestive endoscopy 24-h pH monitoring
symptoms

Subjects      Men/Women    Mean age (yr)         Subjects       Men/Women        Mean age (yr)

Normal 2 102   40 17/23 45.5±9.9 15   8/7 45.3±10.4
Mild    332   40 20/20 46.1±14.4 15   6/9 46.5±13.3
Moderate      74   40 18/22 47.4±9.6 10   5/5 47.4±10.6
Severe      24   20 11/9 49.1±10.2 10   4/6 49.7±11.5
Total 2 532 140 66/74 47.0±11.0 50 23 /27 47.2±11.5

Table 2  Relationship between SI and RE, PGER, GERD

    Endoscopic examination       pH monitoring     Endoscopic or/and pH examination
Criteria of SI

  Subjects     RE (%)        Subjects            PGER (%)         Subjects            GERD (%)

Normal (SI = 0-2)        40   0 (0.0) 15 0 (0.0) 55  0 (0.0)
Mild (SI = 3-7)        40   3 (7.5) 15 2 (13.3) 52  4 (7.69)
Moderate (SI = 8-12)        40 11 (27.5)b 10 4 (40.0)a 45 12 (26.7)b

Severe (SI 13)        20 13 (66.5)b 10 6 (60.0)b 24 13 (54.2)b

aP<0.05 and bP<0.01 vs normal group.
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Figure 1  Relationship between SI and its diagnostic accuracy.

Figure 3  The relationship between RE and PGER.

Relationship between SI and degree of RE
RE was diagnosed in a total of 43 patients on the basis of
endoscopic findings (16 cases were outpatients and 27 cases
came from general subjects). Thirty patients were males and 13
were females. The mean age was 55.3±6.8 years. Table 3 shows
the relationship between SI and the severity of RE. The SI was
similar among all groups (from grade I to grade IV, P>0.05). Figure 2
illustrates endoscopic photographs of some patients with RE.

Table 3  Relationship between severity of symptoms and grade
of RE

Severity of RE Patients               SI (mean±SD)

    Grade I     19       10.63±4.74
    Grade II     13                       11.32±5.26
    Grade III       7                       11.85±5.11
    Grade IV       4                       12.00±4.12

Relationship between RE and PGER
Of the 43 patients with RE, 26 patients underwent 24-h
esophageal pH monitoring. Eighteen patients with RE (69.2%)
complicated by PGER and 8 patients (30.8%) were confirmed to

have negative pH monitoring. Upper gastrointestinal tract
endoscopy was performed in 34 patients with PGER, of them,
18 (52.9%) were identified to have RE, but the remaining 16 (47.1%)
patients were proven to have a negative endoscopic finding in
the esophagus. The results are summarized in Figure 3.

DISCUSSION
Gastroesophageal reflux disease is a common disease with many
typical and atypical symptoms. A low pressure exerted by the
lower esophageal sphincter (LES) and an increased frequency
of transient LES relaxation might contribute to the development
of GERD[17-19]. Esophageal testing, particularly 24-h pH
monitoring has become the key to make the diagnosis and to
ensure adequate acid suppression or prior to surgical therapy[20].
Although the test could yield accurate and reliable information,
it is inconvenient for patients. The problem is whether all
patients require 24-h esophageal pH monitoring to establish
the diagnosis of GERD. If so, its use, however, is not popular
and many hospitals in China are unable to perform this special
testing. For these reasons, we are trying to develop a standard
system to quantify the symptoms and to evaluate the accuracy
of the combination of typical reflux symptoms in the diagnosis
of GERD with the hope of eliminating the need for the monitoring.
      Laboratory studies have demonstrated that there is a close
relationship between classic reflux symptoms and esophageal
acid exposure, but some clinical studies revealed that these
symptoms were neither specific nor sensitive to the diagnosis
of GERD[15,21-23]. For example, Tefera and his colleagues[21]

reported that moderate or severe heartburn could be used to
diagnose GERD with a sensitivity of 68.42% and a specificity of
62.96%, and moderate or severe regurgitation with a sensitivity
of 56.76% and a specificity of 65.08%. There were some common
grounds in these clinical studies. These symptoms were evaluated
separately. The frequency of each symptom was quantified but the
severity was not considered. In our study, every typical symptom
was estimated by quantifying both the frequency and the severity,
and a combination score (SI) of all symptoms was calculated for
every subject to exclude those subjects with trivial symptoms
and to improve the accuracy of SI in the diagnosis of GERD.
     We found that the sensitivity of the composite score of main
reflux symptoms in the diagnosis of GERD was inversely
associated with increased SI, but the specificity tended to be
higher with increased SI. SI 8 had the highest accuracy of
70.0% for diagnosing GERD with a sensitivity of 78.6% and a
specificity of 69.2%, followed by SI 3 with an accuracy of
62.1%, a sensitivity of 96.4%, and a specificity of 34.6%.
Because SI 3 had the highest sensitivity, this criterion is the
common choice in epidemiological studies. With the highest
accuracy, SI 8 is very useful for diagnosing GERD in clinical
work. We, therefore, prompted to develop a criterion based on the
main reflux symptoms. The standardized symptom questionnaire
and the scoring techniques (system) are important for

Figure 2  Endoscopic photographs of some patients with RE. A: Female, 46 years old, SI = 12, grade I RE; B: Male, 50 years old,
SI = 16, grade II RE; C: Male, 42 years old, SI = 12, grade III RE; D: Male, 51 years old, SI = 13, grade IV RE.
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gastroenterological doctors to estimate the patients with typical
reflux symptoms, especially in hospitals or clinics without objective
tests. We suggest that patients with SI 8 may be treated
pharmaceutically combined with life style counseling. If the
symptoms have not improved after 6 to 12 wk, 24-h pH monitoring
and/or endoscopical examination should be performed, and if
necessary, barium radiographing and manometry should be done.
     Our study showed that the prevalence of RE, PGER and
GERD was strongly associated with increased SI, but no
significant association was found between the severity of RE
and SI, indicating that patients with more severe reflux symptoms
tend to have GERD, but the grade of esophagitis could not be
evaluated on the basis of the severity of typical symptoms.
     The present study also revealed that almost one third of
patients with RE (30.8%) were confirmed to have negative pH
monitoring and half of patients with PGER (47.1%) had negative
endoscopic findings in the esophagus, the results were similar
to previous studies[24-26]. Excessive bile exposure of esophageal
mucosa was the main cause of RE with normal acid exposure[27-29].
We suggest that endoscopy-negative reflux disease (ENRD)
should be treated as endoscopy positive GERD because longterm
acid exposure would rapidly damage esophageal mucosa.
     Patients with atypical symptoms such as cough, asthma,
hoarseness, chest pain, and ear, nose and throat symptoms
were not included in this study because they always had their
first visit at specialized services. According to some studies
the prevalence of GERD in patients with atypical symptoms
ranged from 25% to 80%. We suggest that diagnostic tests
such as upper digestive endoscopy and 24-h pH monitoring
are a necessity for patients with atypical symptoms.
       In conclusion, developing a criterion based on the composite
score of typical reflux symptoms is useful to the diagnosis of
GERD. Symptom questionnaire and scoring techniques are an
important step in this analysis. For patients with a moderate or
severe composite score, the diagnosis of GERD can be made
without further tests in most situations. However, 24-h esophageal
pH monitoring is still needed in patients with mild and atypical
symptoms.
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