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Introduction

Research Design
Method and Materials

¢ Gastric reflux is a disease that most frequently causes the

symptoms of non-cardiac chest pain (NCCP). Very often that the
iliness is difficult to be differentiated from ischemic heart diseases
especially in patients with risk factors such as diabetes and
hyperlipidemia. Differential diagnosis of the symptoms non-cardiac
chest pain has no definite protocol. Normally, the investigations
includes upper endoscopic examination, 24-hour measurement of
esophageal gastric reflux and esophageal manometry as well as
proton pump inhibitors as therapeutic trial (PPls test). This study is
conducted to find out whether or not, a short-term use of proton
pump inhibitors of double standard dose can be used as a
therapeutic diagnosis for patients with symptoms of non-cardiac
chest pain associated with esophageal reflux.

: This is a prospective analytical study.
: The study was done on 28 patients with chest pain (13 males and

15 females). Their age range was 34 - 71 years old. First, the
patients received 24-hour measurement of esophageal gastric reflux
and esophageal manometry. Then, they would be prescribed with
proton pump inhibitors as follows: 7 cases received omeprazole
40 mg per day; 1 case, esomeprazole 40 mg per day; 20 cases,
rabeprozole 40 mg per day, for 2 weeks. Then their symptoms,
before and after the treatment, were compared.
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Resuilt : Generally, the severity of the symptoms before treatment in
the group with gastric reflux was 5.9 while the group without gastric
reflux was 4.9. After two months of treatment the symptoms
dropped to 2.3 and 2.4, respectively. Thirteen patients (61.9 %)
in the group with gastric reflux who had positive PPIs test, 4 of
them (19 %) fully recovered from the symptoms. The rest did not
response to PPIs test. Two cases (28.6 %) in the group without
gastric reflux had positive PPls test and 5 cases (71.4 %)} with
negative PPls test. (Overall symptoms were 60 % better). Out of
fifteen cases (78.6 %) with positive PPIs test 13 cases (59.1%)
belonged to the group with the disease, and 2 cases (40.9 %)
were from the non-disease group. In the group with negative
PPIs test, 13 cases (21.4%) belonged to the group with the disease
and 8 cases (50 %) and 5 cases were from the non-disease group
(60 %). All data were calculated using two-by-two table for sensitivity
and specificity which were 62 % and 71.4 %, respectively, with
86.7 % positive predictive values, 38.4 % negative predictive values
and 64.3 % accuracy.

Conclusion : Short-term use of double standard dose of proton pump inhibitors
can be used as a therapeutic trial for diagnosis of symptoms for
non-cardiac chest pain which are related to gastric reflux. It is
simple and available in small hospitals. However, the interpretation
of the result must be cautiously done as there are other related
factors such as regional prevalence and the duration of drug

administration.
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Non-cardiac chest pain (NCCP) is one of the
most common symptoms in patients with gastric reflux
who have atypical GERD."* The symptom is midline
chest pain which comes and goes. The pattern of the
pain varies from compressing, twisting or burning.
Coronary angiography in such cases shows negative
result.

From previous studies in the general
population, the prevalence of the disease was
23-33 %%® per year which was lower in Asia. One
study in Hong Kong reported 13.9 % without sexual
difference. It was also found that the symptoms
affected the quality of life of the patients. From history
alone, it is difficult to differentiate whether the chest
pain is of esophagus in origin or of the heart in origin,
as both diseases respond to nitrate and Ca channel
blocker. The symptom can be aggravated by physical
exercises. However, if the patient has burning
symptoms and /or symptoms of esophageal gastric
reflux esophagus which relieved by antacids, it should
be considered esophageal in origin.

The differential diagnosis of the symptoms
of non-cardiac chest pain has not definite guideline.
The investigation includes endoscopy, 24-hour
pH monitoring of esophageal gastric reflux and
esophageal manometry as well as prescription of
proton pump inhibitors (PPIs test) as therapeutic trial
of gastric reflux even gastroendoscopic examination
was negative and the patient had no symptoms. It
was observed that endoscopy is of little benefit since
less than 10— 20 % of the cases have inflammation in
the esophagus. " Although 24-hour measurement

of esophageal gastric reflux or esophageal manometry

are regarded as standard investigations, they are

sophisticated tests, costly and only available in major

hospitals.
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Currently, there are evidences from many
studies that PPis test should be the first test for the
diagnosis of non-cardiac chest pain associated with
gastric reflux. This is done by calculating several
indexes of the improvement of the symptoms, and
the possibility to have gastric reflux. PPls test is
appropriate, simple and available in primary care and

more cost-effective.!'>"?

Monitoring of gastric reflux
in the esophagus should be used when the symptoms
do not respond to the treatment, and when the result
of 24-hour monitoring of esophageal gastric reflux
is negative. The next step of investigation is the
esophageal manometry which abnormal esophageal
contractions can be found in 25 - 30 %.""?

There are all together 7 studies on the use of
proton pump inhibitors as a diagnostic test for non-
cardiac chest pain from 1993 - 2004."*" They were
double-blind, placebo-controlled. The medications
that were used were: omeprazole 40-80 mg per day
lansoprazole 30-60 mg per day and rabeprazole 40
mg per day. The length of the trials varied from 1-28
days. The symptoms had to get improved more than
50 %. The testwas found to have 69— 72 % sensitivity
and 67-86 % specificity. One of the seven studies
was from Asia, China by Xia et al. in China, in 2003. It
was a randomized, single-blind, placebo-controlled
wherein 36 cases who suspected of gastric reflux with
endoscopic normal findings were recruited. The result
of lansoprazole 30 mg/day for 4 weeks in this group
of patients made the symptoms better compared to
32 patients who received placebo. It was found that
the sensitivity and specificity were 92 % and 67 %,
respectively. When the result was compared to the
studies done in the West, it was found that the values

were about the same. Therefore, PPls test should be
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made generally available.””*” However, the accuracy
of the test also depends on other factors such as the
prevalence and type of gastric reflux, the dosage of
the medication and the duration of treatment as well
as the definitions of the improved symptoms used
for the diagnosis which cannot be concluded because
of the small size of the study population.

For Thailand, there has been no complete
and systematic data collection on the use of PPls
test in the diagnosis of non-cardiac chest pain before.
This has blinded us from sensitivity and specificity
of the test, i.e., whether or not it can be used in reality
and how much is the difference or similarity to the

data from other countries.

Objective

The study is design to investigate whether
short-term administration of proton pump inhibitors
of double standard dose can be used as a therapeutic
trial in the diagnosis of non—bardiac chest pain

associated with gastric influx.

Material and Method
Research design
The research is a prospective analytical

study.

Operational definitions

- Non-cardiac chest pain (NCCP) means
symptoms of pain which comes off and on in the
middle of the chest for at least 3 months as well as
heavy down aching, twisting or burning pain but found
negative by cardiac investigations such as coronary
angiography, stimulation exercise to explore cardiac
ischemia by exercise or pharmacologic stress test or

coronary angiography by radio active media.

Chula Med J

- Symptom index (SI) means the percentage
of the number of symptom associated with gastric
reflux calculated from the number of symptom
associated with gastric reflux (reflux episode) divided
by the number of all symptoms. (more than or equal
to 25 % is positive)

- Gastric reflux is diagnosed with 24-hour
monitoring of esophageal gastric reflux which
determined by percentage of at the point of time with
pH in esophagus less than 4 for 4.5 % or symptom
index was considered as positive.

PPIs test is positive when overall symptoms improved

after the treatment more than or equal to 60 %.

Population

Inclusion criteria were cases of non-cardiac
chest pain from July 2003 - February 2006 were
included into the study. All together, twenty-eight
subjects were recruited; 13 were male and 15 female.
Their age ranged 34 - 71 years old.

Exclusion criteria were patients with severe
disease who were not able to take medication as
required by the investigator or those who were unable

to attend their follow-ups.

Observational and management
The data used for analysis in the study were:
Demographical data of the patients
Symptoms as well as their duration and
severity, both before and after PPis test
Results of additional investigation such as
angiography, cardiac ischemic stimulation or
radioactive angiography, endoscopy, 24-hr
measurement of esophageal gastric reflux and

esophageal manometry.
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Details and method of PPIs test (type of drug

received, dose and time of drug administration).

Data collection
- Data were collected by questionnaire
(see Appendix) and recorded in computer for data

investigation and analysis.

Study protocol

Every patient received Exercise stress test
and/or Coronary angiogram to exclude coronary artery
disease before 24-hr investigation of esophageal
gastric reflux and esophageal manometry. Then
proton pump inhibitors were prescribed for two weeks:
7 patients received omeprazole 40 mg per day;
1 patient, esomeprazole 40 mg per day; 20 patients,
rabeprozole 40 mg per day. All demographic data
about the symptoms were recorded from responses
to questionnaire. These recorded data, before the
medication and 2 weeks after the medication, were

compared.

24-hour measurement of esophageal gastric reflux
The patients were requested to abstain from
food and water after midnight. A pH probe cannula
was inserted into the esophagus through the nasal
cavity. The lower tip of the cannula was 5 cm above
the lower esophageal sphincter. The upper tip of the
cannula was attached to a portable recording machine
with external electrode attached to the front chest.
The patients were allowed to eat and take their daily
activities. The time of eating and sleeping as well as
symptom manifestation were recorded for 24 hours

and analyzed by using computer software.

Symptom assessment

Frequency and severity of chest pain and
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other associated symptoms such as heartburn,
dysphagia and odynophagia recorded in questionnaire
before taking Proton pump inhibitors and 2 weeks
after taking the medication. The severity of the
symptoms is collectively calculated and scaled
0-10 from symptom-less to maximum level. The
patients are divided into 2 groups, namely: those with
positive PPIs test and those with negative PPIs test.
The retrospective analysis was done by comparing
each case whether the diagnosis of the test of gastric
reflux was accurate. Then the data were calculated for
sensitivity, specificity, positive predictive values,

negative predictive values and accuracy of the test.

Data analysis

Summary of calculated basic data is
expressed in percentage with mean and standard
deviations (SD). Calculations of sensitivity, specificity,
positive predictive values and negative predictive
values were done using percentage of confidence
(95 % confidence interval).

Data are tabulated and compared as showed

in graphic columns.

Resulit
Demographical data of the subjects

All together, there were 28 patients recruited
into the study: 13 were male (46.4 %) and 15 were
female (53.6 %). Their mean age was 53.68 1 9.54
years (ranged 34 -71 years). Twenty-one cases
(75 %) were diagnosed of gastric reflux, 7 cases
(25 %) were negative for gastric reflux. The mean ages
of the two groups were close to each other with the
same male: female ratio. The mean 24-hr gastric reflux
in the esophagus in the group diagnosed with gastric
reflux was 10 £ 1.89 %; and that of those without

gastric reflux was 1.7 + 0.4 %. Symptoms apart from
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chest pain in the diagnosed group were, namely:
heartburn 23.8 %, gastric belch 27.6 %, abdominal
pain 9.5 %, dysphagia 23.8 %, hoarseness of voice
4.8 %, chronic coughing 4.8 %, nausea/vomiting
14.3 %, abnormal bowel habit 9.5 %, loss of appetite/
weight loss 9.5 %. In the un-diagnosed group, the
symptoms were, namely: heartburn 71.4 %, gastric
belch 42.9 %, abdominal pain 42.9 %, dysphagia
14.3 %, nausea/vomiting 42.9 %, loss of appetite/
weight loss 28.6 %. The severity of the symptoms
with average values of 5.9 and 4.9 compared to that
after treatment 2.3 and 2.4 in the group with the

disease and without the disease, respectively.

Symptom assessment

Severity of the overall symptoms was 5.9 in
the group diagnosed with gastric reflux and 4.9 in
the group without gastric reflux. After 2 months of
treatment decreased to 2.3 and 2.4, respectively. In
the group with gastric reflux, 13 cases (61.9 %) had

positive PPIs test; 4 cases (19 %) reported complete
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recovery from symptoms. The rest did not show any
response to PPIs test. In the group without gastric
reflux, 2 cases (28.6 %) had positive PPIs test; and,
5 cases (71.4 %) were with negative PPIs test. (Overall

symptoms were 60 % better). (See Fig.1)

Sensitivity and specificity positive predictive values
negative predictive values and accuracy

Of the fifteen patients (78.6 %) with positive
PPIs test, 13 cases (59.1 %) were from the group with
gastric reflux; 2 cases (40.9 %) belonged to the group
without gastric reflux. In the group with negative result
of 13 cases (21.4 %) had negative PPls test; 8 cases
(50 %) belonged to the group with the disease, and 5
cases (50 %) were from the group without the disease.
Collected data were analyzed by two-by-two table with
values of sensitivity and specificity were 62 % and
71.4 %, respectively. Positive predictive values was
86.7 %; negative predictive values was 38.4 % and

accuracy was 64.3%

Table 1. Demographic data of patients with non-cardiac chest pain.

With gastric reflux

Without gastric reflux

Number of patients 21 7
Age (Years) 5224+ 915 58 +9.31
Age range (Years) 34-67 46-71
Sex (male/ female) 10111 4/3
Measurement of esophageal

gastric reflux (24 hours) (%)

mean 10£1.89 1.7104
mean range 1.2-40.8 0.1-3.8
smoking (%) 9.5 14.3
alcohol consumption (%) 95 14.3
risk to cardiac infarction* 57.1 57.1

* Diabetes, hypertension and hypercholesterolnemia
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Table 2. Response to PPIs test in patients with gastric reflux.

Patients Response to PPIs test Response to PPls test
overall range of severity (0-10) (%)
1 4 > 2 50
2 8 > 3 62.5
3 4 2> 4 0
4 9 =2 0 100
5 3 =2 0 100
6 6 2> 1 83.3
7 5 =2 2 60
8 5 2> 2 60
9 2 2> 1 50
10 5 2> 2 60
11 6 > 3 50
12 3 2 0 100
13 8 > 6 25
14 8 2> 3 62.5
15 4 2> 1 75
16 10 2> 6 40
17 8 2> 3 62.5
18 6 > 3 50
19 4 = 0 100
20 8 2> 2 75
21 8 > 4 50

Table 3. Responses to PPls test in patients without gastric reflux.

Patients Response to PPls test Responses to PPIs test
Degree of severity (0-10) {%)

1 8 2> 4 50

2 6 2> 1 83.3

3 2 2> 1 50

4 5 > 4 20

5 5 2> 4 20

6 5 2> 3 40

7 3 2> 0 100

335
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Table 4. Results of esophageal manometry.

With gastric reflux Without gastric reflux
(%) (%)
Normal study 38.1 14.3
Nonspecific esophageal rhotility disorders 19 14.3
Nutcracker esophagus 9.5 14.3
Diffuse esophageal spasm 14.3 14.3
Low LES pressure 9.5 28.6
Hypertensive esophageal spasm 0 14.3
80
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Figure 1. lllustrates changes of symptoms after PPIs test in GERD+ and GERD —-groups.

Gastric reflux less specificity to determine the cause of disease.

With Without Total Theraputic treatment with PPls, omeprazole 40 mg

Positive 13 5 15 per day, esomeprazole 40 mg per day and rabeprozole

PPIstest Negative 8 5 13 40 mg per day was used, these drugs are equivalent
Total 1 . o8 in efficacy.”” All these drugs had been studied before

with different periods of drug use. This study was

Discussion conducted for 2 weeks. Apparently, the sensitivity
Gastric reflux can be found in more than and specificity calculated from the result are less than

50 % of the patients who presents with the symptom the means of previous studies: 62 % vs. 80 % and
of chest pain with normal results of cardiac 71.4 % vs. 74 %, respectively. The discrepancy might

investigations. From this study, only symptoms have have come from patients with the disease has siow
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response to the drug (longer than 2 weeks) or the
criteria for symptoms improvement was difference
among previous studies. Limitation of this study is a
small number of subjects and the evaluation of the
symptoms of the patients was very subjective.
Therefore, questionnaire that was able to evaluate
specificity of the symptoms should be used to define
the criteria for the successful use of the drug in order
to identify the sensitivity and specificity. This means

a larger study should be conducted in the future.

Conclusion

Short-term use of proton pump inhibitors
with double standard dose can be easily used as
therapeutic trial in the diagnosis of non-cardiac chest
pain which is related to gastric reflux. Also, it may be
in small hospitals where interpretation of the results
needs to be carefully done as there are other related
factors, e.g., regional prevalence of the disease or

durations of drug use.
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Diagnostic Value of Esophageal Study in Patients with Angina-like Chest Pain and Normal Coronary Angiogram
Inclusion criteria : all Pt. Who had chronic angina-like chest apin ( > 3 mth ) and nornal coronary angiograms or

normal exercise stress test
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