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CHAPTER I 

 

BACKGROUND AND RATIONALE 

 

 Dyspepsia is defined as a constellation of symptoms that include upper abdominal 

pain or discomfort, which is intermittent or constant and may be associated with additional 

symptoms of nausea and vomiting (1). While these symptoms may be associated with a 

wide range of specific clinical diagnosis (e.g., peptic ulcer disease (PUD), gastric cancer, 

and gastroesophageal reflux (GERD), among others), often no organic cause can be found 

(functional dyspepsia)(2). High-risk patients (as defined below) present with additional 

signs and symptoms, so called "alarm symptoms," suggestive of more significant organic 

causes. In the absence of such "alarm symptoms," provisional diagnosis based on history 

and physical exam alone are often inaccurate; leading to inappropriate management plans 

and/or a delay in establishing the correct diagnosis (2). Endoscopic examination of the 

upper GI tract remains the "gold standard" for establishing (or excluding) PUD and other 

specific organic diseases/UGI pathologies. Endoscopy is the procedure of choice for the 

diagnostic evaluation of the UGI tract because of its ease, reliability, diagnostic superiority, 

and the ability to perform biopsies and/or therapeutic interventions. This is especially true 
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for patients presenting with dyspepsia and who are at high risk based on the presence of 

additional symptoms and/or physical signs.  These high-risk patients include:  

1. New onset dyspepsia in individuals over age 50 years old.  

2. Dyspepsia associated with dysphagia and/or weight loss.  

3. Those with evidence of gastrointestinal bleeding (occult blood, anemia, 

hematemesis, and/or hematochezia / melena.) 

4. Those who have not responded to an appropriate trial of empiric therapy.  

5. Those patients using NSAIDS or other ulcerogenic agents.  

6. Those with signs or symptoms of UGI tract obstruction (e.g., early satiety, vomiting). 

7. Those whose ethnic and/or racial background is associated with increased risk for 

UGI malignancies or other significant disease states.  

 Whether Helicobacter pylori plays a causative role in dyspepsia (and nonulcer 

dyspepsia) remains controversial. Many patients with new onset dyspepsia as an isolated 

symptom (epigastric pain/discomfort without weight loss, evidence of gross or occult 

bleeding, obstruction, perforation, or associated multisystem disease) may be treated 

empirically for H. pylori based on a positive test result for H. pylori. This is more commonly 

accepted for younger individuals (e.g., < 45-50 years old) However, for patients > 50 years 

old or any patients with the risk factors listed above,  endoscopy should be the first-line 

approach. In Thailand most of endoscopic centers use urease test to detect H.pylori 
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infection in those cases that need endoscope for diagnosis of dyspepsia and CLO test is 

widely accepted as a rapid urease test because of its high sensitivity and specificity (3). 

This test need to be stored in the refrigerator (36-48° F/2-8° C). The results have to be 

interpreted in 24 hourss.  It was originally designed as a disposable test for the rapid 

detection of H. pylori before the patient leaves the endoscopy room.  Although it is not really 

an expensive item in developed countries, but it may represent an extra medical expense in 

developing or underdeveloped countries, either to the patient or to the government. 

Therefore it will be benefit when it is possible to recycle a waste product and bring back to 

use again. In 1999 Lee CL et al (4) reported diagnosis H. pylori infection by 216 re-used 

CLO test pellets with sensitivity 98.6%, specificity 98.2%. Nowadays we use new rapid 

urease test (Pronto Dry) instead of CLO test because it could be kept in room temperature 

and interpreted within 1 hour and the sensitivity 98%, specificity 97%. For the best of my 

knowledge, no available data about re-used Pronto Dry test in clinical use to diagnose H. 

pylori infection. 

 

 



 

CHAPTER II 

 

LITERATURE REVIEW 

 

 Infection with H. pylori is associated with chronic gastritis in children as well as in 

adults (5, 6). In children, H. pylori gastritis seems to be asymptomatic (7, 8). H. pylori 

infection is related to dyspeptic symptoms in adult patients with a history of peptic ulcer or 

in patients with active ulcer. Meanwhile, there is no doubt that H. pylori infection plays a 

causal role in the development of duodenal and gastric ulcers and should be eradicated in 

case of diagnosis of such a condition (9). It has been suggested that up to95% of duodenal 

and 70% of gastric ulcers are attributable to this infection. The epidemiologic evidence 

relating H. pylori infection with gastric cancer came initially from three nested  case control 

studies which all showed that cancer patients had a higher H. pylori sero prevalence 

compared to controls, and the risk associated with a positive serology varied between 2.1 

and 8.7 (10, 11). Gastric cancer is one of the leading causes of cancer related deaths in the 

world. On a worldwide scale, crude gastric cancer rates are increasing (despite a decrease 

in age adjusted rates) because life span is increasing worldwide. Since 1994, infection with 

H. pylori has been classified as a class I carcinogen for humans by the International Agency 
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for Research on Cancer. However, only cancers located distally to the cardia (non-cardia 

adenocarcinomas) are related to H. pylori infection; cancers located proximally are not.  

 A meta-analysis of 19 cohort studies and case-control studies published in 1998 

estimated a summary odds ratio of 1.92 indicating an approximately 2-fold risk of gastric 

cancer among infected individuals (12). In addition to non-cardia adenocarcinoma, gastric 

B-cell lymphomas, which account for about 5% of all gastric malignancies, are also linked to 

a higher infection rate with H. pylori (13) and eradication of H. pylori usually leads to 

regression of mucosa-associated lymphoid tissue lymphomas. Warren and Marshall (14) 

were the first researchers to successfully culture the bacterium H. pylori from gastric 

biopsies in 1983. However, as early as 1893 spiralic bacteria were described in the 

stomachs of autopsied rabbits.  In humans, the bacterium was first described in 1906. Since 

the first description of the organism in 1982 (14). 

 Several methods have been proposed to detect this bacterium.  These methods are 

either invasive (requiring endoscopy to obtain biopsies for urease test, culture, histology, 

and PCR) or noninvasive (based on the detection of antibodies to H. pylori or the urea 

breath test [UBT]). H. pylori prevalence varies with geographic region, and transmission 

among persons might be of primary importance (15). The prevalence of infection in 

developing countries seemed very high, with almost the totality of the children being 

infected by a certain age, whereas the prevalence in developed countries seemed 
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considerably lower. Prevalence in adults ranged from 10-50% in the developed world and 

up to 80-90% in developing countries. Within each geographic region, there was also an 

increase within each geographic region, there was also an increase in prevalence with age. 

The prevalence of H. pylori infection in the studies conducted in Ulm (Germany), covering 

all pre-school children living within a defined study region, was 13% in 1996 (16) and 11% 

in the 1997 study and in 1998, in a random selection of 305 pre-school children, 13% (17). 

In all of these independent studies, we found a considerable difference in prevalence 

according to ethnic origin of the children. Current knowledge implies that acquisition of H. 

pylori seems to occur predominantly in childhood and that once acquired the infection 

persists lifelong in most infected subjects (18, 19). Infection seems to be relatively stable in 

juveniles and adults.  There seems rarely to be a new infection in adulthood. If one 

considers the low risk of infection in children older than five in comparison to those under 5 

years of age, the acquisition of the infection seems to occur mainly within the first 5 years of 

life but rarely within the first year of life (20).  

 Humans are so far the only identified source of H. pylori infection. Animals seem not 

to be a relevant source of infection and contact with pets is not associated with an 

increased risk of infection in western countries (21). Intrafamilial transmission seems to be 

the main route of infection, and DNA typing showed that within the members of a family the 

same strain of the bacteria, with otherwise high genetic diversity, is often found (22). From a 
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higher prevalence of H. pylori infection in parents of infected children, person-to-person 

transmission within the family was suggested (23, 24, 25). 

 

DIAGNOSIS 

 A large number of tests are now available for the diagnosis of H. pylori infection.  For 

the purpose of this presentation, we consider separately tests that require gastric tissue 

obtained through and endoscopic procedure (invasive tests) and laboratory test that can be 

performed without endoscopy (noninvasive tests). This distinction, although artificial, is 

practically useful. 

 

Invasive Tests  

Histopathologic Examination of Gastric Biopsy Specimens: Histochemical and 

Immunocytochemical Stains  

Bacteria can be visualized in histologic preparations of gastric biopsy specimens stained 

with a variety of methods.  H. pylori can be detected in routine hematoxylin and eosin-

stained biopsy specimens.  However, variations in the quality of the stain, the paucity of 

bacteria in some specimens, and the need for exceptional diligence on the part of 

observers make the hematoxylin and eosin stain a suboptimal choice for the specific task of 

detecting H. pylori.  Numerous special stains are now available for the optimal detection of 

H. pylori (26, 27). Several anti-H. pylori antibodies are commercially available for the 
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immunohistochemical detection of H. pylori in paraffin-embedded biopsy specimens.  This 

method requires considerable expertise, but its sensitivity and specificity are high and 

some laboratories use it for routine clinical diagnosis (28, 6). Immunohistochemistry may be 

particularly useful for the detection of the coccoid forms of H. pylori, but there is no 

evidence that detection of coccoid forms has any clinical utility. Because local laboratory 

conditions and financial constraints often determine the choice of a stain more than the 

individual histopathologist’s preference, no universal recommendation is made as to what 

technique should be used. However, the revised Sydney System for the classification of 

gastritis states that “the use of a special stain is strongly recommended, particularly when 

the hematoxylin and eosin stain fails to reveal organisms in a biopsy specimen with chronic 

active inflammation. Thus, although many positive cases can be recognized in a good 

hematoxylin and eosin stain, careful examination of a special stain is deemed essential 

before declaring an inflamed biopsy specimen histologically negative for H. pylori (29). 

 

In Situ Hybridization 

 In situ hybridization may be used for the detection of H. pylori in paraffin-embedded 

sections (30, 31). Although in situ hybridization may turn out to be the most specific and 

sensitive method for the visual detection of H. pylori in biopsy specimens, the high cost and 

difficulty of this procedure seem to make this an overly optimistic vision, especially when 

biopsies from different regions of the stomach must be examined for each patient.  
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Smear, Brush, and Touch Preparations 

 Smears of gastric mucus and exfoliated epithelial cells may be prepared by using 

techniques similar to those used to obtain specimens for cytologic examination. Smears are 

usually stained with Gram stain, and allow the detection of bacteria within minutes of the 

endoscopic procedure (32, 33). This approach has largely been supplanted by the 

introduction of the rapid urease tests (RUTs).  

 

Bacterial Culture  

 H. pylori is best cultured in a microaerophilic and humid atmosphere, usually 5% O2; 

10%  CO2; 80% to 85% N2 99% to 100% humidity; and temperature between 33°C. 

Incubators containing 10% to 15% CO2  or anaerobic jars can also be used to culture H. 

pylori. Most culture media use fresh horse or sheep blood, and both selective media, 

containing antibiotics such as vancomycin, trimethoprim, and amphoteriein B to suppress 

contaminants, and nonselective media are used.  The highest rates of success are reported 

from laboratories that prepare their own media. Colonies appear within 14 days, usually 3 to 

7 days It is considered imprudent to discard the plates before 14 days. Isolates are 

identified as H. pylori by Gram stain and biochemical identification based on positivity for 

urease, catalase, and oxidase.  Because many clinical facilities are not equipped to perform 

the time consuming procedures necessary to culture H. pylori several methods for 



10 

transportation have been revised (34, 35). H. pylori is sensitive to drying in aerobic 

conditions. Special techniques are necessary for storage of biopsy specimen and clinical 

isolates.  The most widely used method consists of freezing the fresh biopsy specimens in a 

glycerol-containing media such as skim, milk, brucella  broth, or cysteine-albini medium.  

Biopsy samples can be stored indefinitely at -70°C and for up to a week at -20°C. Pre 

immersion of the biopsy forceps in formalin does not reduce the yield of culture, so it is not 

critical to take biopsies for culture before those for repaid urease testing or histologic 

analysis.  

 

Polymerase Chain Reaction  

 Polymerase Chain Reaction (PCR) is a technique that allows the amplification of a 

deoxyribonucleic acid (DNA) template into multiple copies through sequential round of DNA 

replication by DNA polymerase.  This permits the detection of a DNA fragment that can be 

resolved and visualized in agarose gels.  A number of protocols have been devised, but 

few have been properly standardized. The practical usefulness of PCR for the detection of 

H. pylori infection has been difficult to define because this technique is much more sensitive 

than the other possible gold standards, such as the histopathologic detection of H. pylori. 

Thus, cases are frequently encountered in which no bacteria can be identified by 

histopathologic examination, yet the PCR yields a positive result  (36). 
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Rapid Urease Tests  

 These assays exploit the high urease content of H. pylori (37, 38, 39). To perform 

the test, a fragment of gastric mucosa is placed into a medium containing urea and a pH 

indicator.    

 The urease produced by H. pylori hydrolyzes the urea, releasing ammonia, which 

raises the pH of the broth or agar.  An appropriate indicator (e.g. phenol red) changes color 

as the pH increases. In the first commercially produced RUTs, the CLO test (TriMEd 

Specialties, Inc., Lenexa, KS), the original yellow gel capsule into which the specimen is 

placed becomes red within minutes to hours, depending on the quantity of bacteria present.  

Three tests are available commercially in the United States, but any laboratory can easily 

produce a successful medium . A homemade test can be made with a solution containing 2 

g urea, 10 ml of 0.5% (w/v) phenol red, and 20 mg sodium oxide in 100 ml of 0.01 mol/L 

sodium phosphate buffer, pH 6.5 A 0.5-ml dram vial is filled with 50 μl of this solution and 

biopsy specimens are added in the endoscopy room. The test is positive if the medium 

changes from orange to definite pink.  Two of the commercial tests use urea impregnated 

agar (hpfast [GI Supply] and CLOtest,  Camp Hill, PA).  The hpfast test uses a detergent to 

help release the urea and starts the reaction at a pH below non-H. pylori thus theoretically 

increasing the specificity.  Another test uses a urea-impregnated semi permeable 

membrane for ammonia gas (PyloriTek, Serim, Elkhart. ID).  The sensitivity and specificity 
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for these RUTs is between 90% to 95%.  The specificity and sensitivity of the commercial 

tests compared with histopathologic examination are extremely high, in most cases 

approaching 100%. The speed of the reaction is related to the number of bacteria present. 

Thus, the most rapid results are obtained if several specimens, or a specimens, or a 

specimen taken with large-cup forceps, are used.  

Noninvasive Tests  

Serology  

 A correlation between the presence of H. pylori in the gastric mucosa, chronic 

active gastritis, and serum anti H. pylori antibodies was documented shortly after the 

discovery of the organism using crude antigen preparations in complement fixation, 

bacterial  agglutination tests, immunoblottin techniques, and enzyme-linked immunosorbent 

assays. At present, the best commercially available enzyme immunoassays have 

sensitivities from 93% to 98% and specificities from 95% to 98% and are considered useful 

methods to assess for the presence of H. pylori infection (40)). 

 

Stool Tests  

 Culture of H. pylori from stool samples has proven to be very difficult, and improved 

methods are needed.  Recently, a noninvasive test to detect H. pylori antigen in stool 

specimens was introduced (Premier Platinum HpSA, Meridian Diagnostics, Inc., Cincinnati, 

OH). Preliminary data show good sensitivity and specificity.  Large head-to-head 
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comparisons with other tests are needed to establish the place of this approach in the 

diagnostic armamentarium.  

Urea Breath Tests  

 The urea breath tests (UBTs) represent one of the most important and innovative 

methods to detect H. pylori infection (41, 42). The basic principle of these tests relies on the 

ability of H. pylori to produce large quantities of urease .  Thus, the ingestion of a solution 

containing urea is rapidly followed, in an infected person, by the production of NH3 and CO2 

The latter rapidly appears in the person’s breath.  If the ingested urea is labeled with a 

detectable isotope, then the exhaled CO2 will also be labeled and, therefore, measurable by 

an appropriate detection method.  

Limitation of Test  for Presence of H. pylori 

 All the available tests to identify the absence of H. pylori infection have limitations.  

Rapid urease test require a high density of bacteria and have the highest likelihood of 

missing the presence of a low level of remaining infection (false-negative results.). A 

negative rapid urease test should not be taken as the sole evidence for cure. UBTs share 

the limitations of the biopsy urease test and also require a high density of bacteria but have 

an advantage over rapid urease test because they sample the entire gastric mucosa.  

Culture is theoretically the most sensitive test and is the most specific. H. pylori is a 

fastidious microorganism that many laboratories find difficult to isolate.  Culture also 

requires transport from the endoscopy laboratory to the microbiology laboratory, and delay, 



14 

drying, and poor choice of transport media all serve to reduce the value of culture as a 

clinically useful diagnostic test.  Methods to transport and store biopsies before culture 

have been published, but choice of culture media and culture conditions as well as 

expertise and experience of the laboratory still influence the results of culture. Histologic 

analysis is most often used as the gold standard for detection of H.pylori infection because 

in theory it is the most standardized procedure and provides an objective and permanent 

record of whether the bacteria are present or absent.  The histopathologist has an additional 

advantage because, even when the bacteria are sparse, the other feature of H. pylori 

gastritis are usually evident.  Despite these advantages, histopathology has serious 

potential and practical limitations.  

Pronto Dry test 

 Pronto Dry (new rapid urease test) is intended for use for the detection of urease 

enzyme in gastric mucosal biopsy specimens for the presumptive determination of H. pylori 

in symptomatic patients. H. pylori produces large amounts of urease enzyme. Although 

urease primarily allows H. pylori to utilize urea as a nitrogen source, the breakdown of urea 

also produces high local concentrations of ammonia, which enable the organism to tolerate 

low pH (see reaction below). 

urease 
(NH2)CO + 2H2O + H+    2NH4

+         +   HCO3
-

    urea     ammonium bicarbonate 

     ion  ion 
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                Tests for gastric urease are specific for H. pylori because mammalian cells do not 

produce urease and very few microorganisms survive in the stomach, except for H. pylori. 

Pronto Dry consists of a dry filter paper containing urea, phenol red (a pH indicator), buffers 

and a bacteriostatic agent, in a sealed plastic slide. If the urease enzyme of H. pylori is 

present in an inserted tissue sample, the resulting decomposition of urea causes the pH to 

rise and the color of the dot turns from yellow to a bright magenta. The tests should be 

stored at room temperature. Pronto Dry has a shelf life of 24 months. 

Reading the Pronto Dry. 

 If urease is present in the tissue, an expanding magenta color external ring will be 

note around the biopsy specimens, or the Pronto Dry will gradually change to a deep 

orange, then magenta color. A pink-magenta ring at 1 hour is a positive reaction. A negative 

result is when the external ring is still yellow 1 hour after insertion of the specimens. 

Subsequent color changes may occur, although in most cases a stable magenta or yellow   

color will be present.Pronto Dry test can diagnose H.pylori infection with 98%sensitivity,97% 

specificity. 

 



 

CHAPTER III 

 

RESEARCH METHODOLOGY 

 

3.1  Research question 
3.1.1  Primary research question  

 Can Pronto Dry (new rapid urease test) test be re-used to diagnose H. pylori 

infection in the high risk dyspepsia patients with 93±3% sensitivity? 

 3.1.2  Secondary research question  

 How many functional dyspepsia patients and H.pylori infection are found in Rajavithi 

hospital? 

3.2  Research objective  

             3.2.1 To determine sensitivity, specificity, positive predictive value, negative 

predictive value, accuracy, likelihood ratio of re-used Pronto Dry test for diagnosis H. pylori 

infection . 

             3.2.2.  To determine prevalence of functional dyspepsia and H. pylori infection. 

             3.2.3  To determine agreement between new and re-used Pronto Dry test. 

3.3  Hypothesis  

 none 
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3.4 Conceptual frame work   

                                                                               Dyspepsia 
Alarm Symptoms / Risk Factors 
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         +                  
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EMISTRY 
(GOLD STANDARD)      
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3.5  Keyword

 Urease test ,Re-used ,Pronto Dry test,H. pylori. 

3.6  Operation definition  

 3.6.1 Dyspepsia is defined as a constellation of symptoms that include upper 

abdominal pain or discomfort, which is intermittent or constant and any be associated with 

additional symptoms of nausea, vomiting, and with one of these following “alarming 

symptom” or high risk. 

3.6.1.1 New-onset dyspepsia in individuals over age 50 years old. 

3.6.1.2 Dyspepsia associated  with dysphagia and/or weight loss. 

3.6.1.3 Those who have not responded to an appropriate trial of empiric 

therapy.  

3.6.1.4 Those patients using NSAIDS or other ulcerogenic agents.  

3.6.1.5 Those with signs or symptoms of UGI tract obstruction (e.g., early 

satiety, vomiting). 

3.6.1.6 Those whose ethnic and/or racial background is associated with 

increased risk for UGI malignancies or other significant disease states.  

 3.6.2  Functional dyspepsia is dyspepsia that no organic cause is found from 

gastroscope. 

 3.6.3  Re-used Pronto Dry is the Pronto Dry test (urease test) being used for one or 

two times and still showing negative result (yellow color).   
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             3.6.4  New Pronto Dry is the Pronto Dry test (urease test)  (opened from package).  

             3.6.5 Endoscopy is the fiberoptic scope used for diagnosis upper GI tract 

disease. 

 3.6.6  Positive Pronto Dry is determined by pink-magenta ring at 1 hour.   

 3.6.7  Negative Pronto Dry is determined by still yellow ring at 1 hour. 

 3.6.8  Gold standard a gold standard based on at least two diagnostic methods 

was used in most of the studies. According to the guidelines for clinical trials in H pylori 

infection, patients with at least two positive tests are classified as positive for H pylori. If 

culture alone was positive, because of its absolute specificity, the patient was also 

classified as positive. Therefore, patients were defined as positive for H pylori if: histology 

with immunohistochemistry and urease test were positive, or if culture was positive. Patients 

with any other possible combination of results were classified as H pylori negative.  

 In this study ”Gold standard” based on 1) histology with immunohistochemistry 2) 

urease test. If both tests show positive results, patients were defined as positive for  

H. pylori. Patients with any other possible combination of results were defined as H. pylori 

negative. 
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3.7 Research design 

Diagnostic test study, cross-sectional. 

3.8  Research methodology  

 3.8.1  Target population  

  Thai patients with dyspepsia undertake endoscopic diagnosis and test for H. 

pylori infection with Pronto Dry test (urease test). 

 3.8.2  Sample population  

  Patients with dyspepsia in department of surgery Rajavithi Hospital need 

endoscopic diagnosis and test for H. pylori infection with Pronto Dry test. 

  3.8.2.1  Inclusion  

   3.8.2.1.1  Patients with dyspepsia (as operation definition) and 

need endoscopic method for diagnosis and test for H. pylori infection.  

   3.8.2.1.2  Age 15-85. 

   3.8.2.1.3  Patients with dyspepsia (as operation definition) in 

whom symptoms recur after therapy is completed. 

  3.8.2.2  Exclusion  

   3.8.2.2.1 Patients recently taken antibiotic, bismuth, proton 

pump inhibitor within 2 weeks.  

   3.8.2.2.2 Pregnancy.  

   3.8.2.2.3  GI bleeding.  
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   3.8.2.2.4 Refuse to participate or continue study. 

   3.8.2.2.5 Poor medical condition could not tolerate endoscopic 

procedure. 

 3.8.3  Sample Size Calculation  

  The formula for descriptive   study to calculate   sample size   is  

     2

2

d
PQZN =  

N = Number of patients diagnosed as  H. pylori infection . 

P = Expected sensitivity of test. 

Q = 1- P  

d =  Error that can be accepted. 

Prevalence of H. pylori infection diagnosed by urease test in Rajavithi 

Hospital = 49.7%   (43). 

Expected sensitivity (P) = 0.93  Q = 0.07 

Accepted error (d) = 0.05 

   03.100
)05.0(

)07.093.0()96.1(
2

2

=
×

=N  

Sample size  = N  =    100.03         =   201.26 

                                          Prevalence           49.7 

Sample size  = 202 cases  
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3.9  Intervention  

  All eligible patients had to starve 6-8 hours before examination with fiberoptic 

gastroscope.  They  received local anesthetic spray around posterior pharyngeal wall 

before passing scope in to GI tract. After complete examination of the 1st, 2nd part 

duodenum, stomach. All gastroscope findings were recorded, then biopsy forcep was 

introduced into channel  of gastroscope and 3 pieces (2-3mm)of gastric mucosa each from 

antrum and body of stomach were obtained and randomly allocated for histology with 

immunohistochemistry ,new Pronto Dry , re-used Pronto Dry test by nurse assistants that did 

not know details of research protocol. Some patients might require sedative drug during this  

procedure, 1 or 2 mg of midozolam was used in those cases. The patients could take liquid 

or light soft diet after finish the procedure. After one hour, Pronto Dry result was interpreted 

by physician blinded to detail of study. Results of histology with immunohistochemistry will 

be reported within one week after endoscope procedure. Treatment is based on the results 

of the new Pronto Dry test and histopathology. 

 3.10 Outcome measurement 

 Demographic and base line characteristics  

 - Age 

 - Gender  

 - Provisional diagnosis 
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 Main outcome       

   - Test results of re-used Pronto Dry 

 - Test results of new Pronto Dry 

 - Results of histology with immunohistochemisry 

 Outcome variable  

 - Gastroscope findings  

 - Adverse events 

 - Pathology 

3.11 Data collection 

          Main outcome   

 - Test results of re-used Pronto Dry  

 - Test results of new Pronto Dry 

 - Results of histology with immunohistochemistry  

 Administrative variable  

 - Name  

 - Address 

 - Identification number  

 Demographic and base line characteristics  

 - Age 
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 - Gender  

 - Provisional diagnosis 

 Outcome variable  

 - Gastroscope findings  

 - Adverse events 

 - Pathology 

3.12  Data analysis 

 3.12.1 Basic and demographic variables: 

Variable Type of variable Statistics 

Age (years) continuous 
Mean, SD 

Min,Max 

Sex (male, female) categorical 
Percentage 

N 

Provisional diagnosis categorical 
Percentage 

N 
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3.12.2  Outcome variables 

Variable Type of variable Presentation Statistics 

Scope finding Categorical Percentage Percentage 

Pathology  Categorical Percentage Percentage 

Adverse effect Categorical Percentage Percentage 

Immunohistochem Categorical proportion            percentage 

New Pronto Dry Categorical proportion            percentage 

Re-used Pronto Dry Categorical proportion 

Kappa agreement 

Sensitivity 

Specificity 

Accuracy 

Positive predictive value 

Negative predictive value 

         Likelihood ratio 
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SE (K) = 
2

(1 )

(1 )

O OP P

n Pe

−

−
 

 
95% CI = K  (K)SE96.1±
 

3.14 Ethical consideration  

 All eligible patients were enrolled in to the study and then obtained inform consent 

from these patients, and this study was also approved by Ethical committee review board  

Rajavithi Hospital. 

3.15 Limitation  

 202 re-used Pronto Dry tests are required for this study that may not have enough 

re-used tests in  stock . 

3.16 Implication   

 New Pronto Dry test is not very expensive. Its cost 200-300 baths/test, but if we can 

use the re-used one to test H. pylori infection with high sensitivity and specificity, this may 

be very useful in the patients and health care provider to save a lot of money per year. 

However health economic analysis in terms of cost-effectiveness have to be done before 

generalized implication. 



 

 
   

 

CHAPTER IV 

 

RESULTS OF THE STUDY 

 

  After being recruited in accordance with the study exclusion and inclusion criteria, 

totally 202 patients underwent gastroscopy for diagnosis of upper GI tract pathologies , 

during March 2004 through January 2005.  Among 202 patients, 103 were male and 99 

were female.  Age of patients ranged between 17 to 84 years (as indicated in Table1). 

 

Table  1 Baseline and demographic data 

 Range(year) Mean ± SD 

Age  17-84 51.92 ± 14.31 

Male     (51%)(n=103) 19-83 51.74 ± 14.08 

Female (49%)(n=99)                   17-84 52.10 ± 14.63 
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 Figure 1. Box and Whisker plot showing demographic data of the patients enrolled 

in the study.  

 Provisional diagnosis according to chief complaint, gastroscope finding and the 

pathology were categorized in detail as shown in Table 2  
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Table 2  Provisional diagnosis, Scope finding, Pathology  

 Provisional  

diagnosis 

Scope finding 

 

Pathology 

 

Gastritis   34 (16.8%) 137(67.8%) 184 (91.1%) 

Duodenitis             4 (2%) 11 (5.4%) 3(1.5%) 

GU    7 (3.5%) 17 (8.4%)   1 (0.5%) 

DU           8 (4%)  4 (2.0%) 0 (0%) 

ESV  1 (0.5%)           8 (4%) 0 (0%) 

Dyspepsia        108 (53.5%) - - 

Normal -         16(7.9%) 13(6.4%) 

CA  3(1.5%)           2(1 %) 0(0%) 

Other  37(18.3%) 7(3.5%)    1(0.5%) 
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 Figure 2.  

 The data above demonstrated that the prevalence of gastritis was very high as 

67.8% while the second most commonly found GI pathology was GU, with the incidence of 

8.4%. Regarding some patients who had dyspeptic symptom, however, categorized in the 

normal rank after gastroscope finding, they can be classified as “functional dyspepsia”. The 

overall prevalence in this group was 7.9%.  There was one missing data in pathology result. 

 Two patients should have been excluded from the study owing to their GI bleeding 

symptom.  However, they completed the study because of the fact that the GI Bleeding they 
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had occurred several days before they underwent gastroscopic procedure. Those patients 

were classified as “others” including cholangiocarcinoma, hepatocellular carcinoma and 

hiatal hernia. 

Table 3  Results of urease test (at 1 hour.) 

 New Pronto Dry test  +ve New Pronto Dry  test –ve  

Re-used Pronto Dry  test+ve  34 0 

Re-used Pronto Dry  test –ve  26 142 

   

 

Table 4  Results of urease test  (at 24 hours.) 

 New Pronto Dry test  +ve New Pronto Dry test –ve  

Re-used Pronto  Dry test +ve  83 2 

Re-used Pronto  Dry test –ve  34 83 

   

 

Table 3, 4  2x2 table  showing  the results of new Pronto Dry test and re-used Pronto 

Dry test for diagnosis  H. pylori infection at 1 hour. and  24 hours.  
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 The concordance results of new and re-used Pronto dry test at 1 hour, 24 hours was 

176/202, 166/202 respectively. When these data were analyzed as follow:        

Kappa statistic   a=34,b=0,c=26,d=142 at1hour.        a=83,b=2,c=34,d=83 at24 hours. 

Po = 
dcba

da
+++

+    

 

Pe = 2

( )( )
( )

a b a c
a b c d
+ +
+ + +

 + 2

( )(
( )

c d b d
a b c d
+ +
+ + +

)  

 

K =  
1

OP Pe
Pe
−
−

 

 

SE (K) = 
2

(1 )

(1 )

O OP P

n Pe

−

−
 

 
95% CI = K  (K)SE96.1±
  The Kappa agreement was 0.63 (95% CI 0.51-0.74), 0.65 95% CI  (0.55-0.74) at 1 hour, 24 

hours respectively.   

Table 5  Results of  immunohistochemistry, new Pronto Dry test  

 immuno histochemistry +ve  Immuno histochemistry –ve  

New Pronto Dry test  +ve 47 13 

New Pronto Dry test   -ve  19 123 
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            The data above showed that concordance rate of positive Pronto Dry test and 

immuno histochemistry was 47/202. This indicated that H. pylori infection was 0.23.  In other 

words, prevalence of H. pylori infection was 23% on the basis of the criteria of gold 

standard to detect H. pylori infection in this study. When   different methods were used to 

detect this infection, the different prevalence we obtained. When the new Pronto Dry test or 

histology was used  , the prevalence was 32.7%.When we interpreted the results of new 

Pronto Dry at 24 hours like CLO test ,the prevalence would be 57.9%.As shown detail in 

table 3,4,5. 

Table 6  Results of re-used Pronto Dry test to detect H.  pylori  infection  

  H. pylori +ve  H.pylori –ve  

Re-used Pronto Dry test  +ve 29 5 

Re-used  Pronto Dry test  -ve   18 150 

 

                 This table showed the results of H. pylori infection based on criteria as 

immunohistochemistry and new Pronto Dry must  either be positive. When the  re-used 

Pronto Dry test was applied to detect H.pylori infection, the sensitivity, specificity, positive 

predictive value, negative predictive value, accuracy, and likelihood ratio could be 

calculated as  follow:  
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  a=29 ,b=5,c=18,d=150 
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                                                             CHAPTER V 

 

DISCUSSION 

 

 Nowadays, there are numerous invasive and noninvasive tests available for the 

diagnosis of H. pylori infection .When endoscopy is clinically indicated. Nevertheless, it has 

been recommended that invasive techniques should be used. In clinical practice, many 

endoscopists  prefer one certain invasive method of diagnosis, i.e. the rapid urease test 

(RUTs).  The RUTs gives a relatively quick diagnosis, and is less expensive than other 

invasive diagnostic techniques (histology, microbiology). Urea breath test yield 90% 

sensitivity and 96% specificity (44). However, the use of breath test is limited by the high 

cost of equipment, delayed result reading, and exposure to radioactive  emissions (C14 urea 

breath test ). Single serological test for anti-helicobacter immuno globulin G anti bodies may 

produce false positive results when test soon after eradication and may be unreliable in the 

elderly and in those with suppressed  immune function (45). 

 The search for an ideal test to diagnose H. pylori infection has met with only partial 

success until recently. it has been reported that H. pylori antigen can be measured in 
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human stool with an enzyme immune assay (EIA).  This method may prove to be a valuable 

non-invasive diagnostic tool (46).However, there were many tests to diagnose H. pylori 

infection, some false positive and false negative results were also found. Until now, there 

was no real gold standard to diagnose H. pylori infection. Theoretical ,culture should be 

100% specific if the procedure was performed properly. Use of culture alone as the gold 

standard may yield false negative results due to inherent difficulties of culture.  Combination 

of different tests may reduce false positive as well as false negative results and may be 

employed as gold standard in many studies. As shown in study of Laheij et al (47) (Table 7)  

Table 7 

Sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) 

percentages for culture, histology and CLO test as a single test, and in combination  

 Sensitivity Sensitivity PPV NPV 

 ( % ) ( % ) ( % ) ( % ) 

Culture  91.4 96.3 94.2 94.4 

Histology  90.3 97.8 96.4 93.8 

CLO test   94.9 96.7 95.0 96.6 

Culture or histology  99.2 94.2 91.9 99.4 

Culture of CLO test 99.6 93.1 90.6 99.7 

Histology or CLO test 99.5 94.6 92.4 99.7 
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 Sensitivity Sensitivity PPV NPV 

 ( % ) ( % ) ( % ) ( % ) 

Culture and histology  82.5 99.9 99.9 89.5 

Culture and CLO test 86.7 99.9 99.8 91.9 

Histology and CLO test 85.7 99.9 99.9 91.3 

Concordance between 2 of  the 3 tests  98.3 99.7 99.6 98.8 

            

              The previous rapid urease test (CLO test) had some disadvantages due to the 

need of incubation period up to 24 hours of refrigeration for storage and to be warmed to 

room temperature before use. On the contrary ,the  Pronto Dry test, new urease test, can be 

kept at room temperature and interpreted within 1 hour. It is therefore, convenient for 

patients to receive treatment before leaving endoscopic room. 

  This study clearly showed that prevalence of H. pylori infection when using urease 

test (Pronto Dry) together with immunohistochemistry as gold standard was 23%. This figure 

was less than those of many studies that the  prevalence varied from 31% to 71.7% (48, 

49), that because of difference in tests of diagnosis and the prevalence that varied in each 

geographic region,and this figure was also less than the previous study by Arnantapunpong 

(43) that we used to calculate the sample size.In that study , only CLO test was used to 
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determine prevalence. When new Pronto Dry test was interpreted as same as CLO test  at 

24 hours, the prevalence would be 59.7%.   H. pylori infection was found  as 22.5% in 

gastritis, duodenitis GU, PU,and was found as 25% in those cases that organic cause was 

not found that classified as functional dyspepsia. The reported prevalence of H. pylori 

patient with functional dyspepsia range from 39%  (50) to 87% (51) .Nevertheless, the  

pathogenesis of functional dyspepsia is unknown. It remained unclear  whether H. pylori 

infection actually caused symptoms or it  was just an associated finding . 

 The present study excluded the cases of GI Bleeding because many studies 

showed that the prevalence of H. pylori in patients with GI bleeding was less than that in 

patients with uncomplicated ulcer (52).The other reason was that acid suppressing agents 

were known to show anti-urease activity to be associated with the reduction in the density of 

bacteria. According to environmental and cost saving problems some investigator tried to 

bring previous used urease test (ClO test) back to use again if no reaction or color change 

in the previous used one, especially in the developing country. The promising result was 

demonstrated with high sensitivity and specificity for re-used ClO test. There was no study 

confirm the promising result in re-used Pronto Dry test. However, the same principal 

chemical substances were found in these two urease tests with some differences in 

preservatives or antibiotics might result in different outcomes when reused Pronto Dry test 
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employed.  This study was hence aimed to evaluate whether the reused Pronto Dry Test is 

appropriate to be brought back once again.   

           The sensitivity, specificity of re-used Pronto Dry test in this study was 61.70% (95% 

CI 47.29-74.70), 96.77% (95% CI92.99-98.81), respectively,compared with the previous 

study reported by Chialong  Lee et al. (4),  which found that re-used ClO test could be used 

to diagnose H. pylori infection with 98.6% sensitivity and 98.2% specificity. Moreover, in 

such study, considering the concordance results that obtained from 312 in 317 cases;  204 

pairs were positive and another 102 pairs were negative. While  in this study concordance 

results showed 34 pairs as positive and 142 pairs as negative. This difference may result 

from 1)Difference in reference gold standard .In Lee C(4)  study, only CLO test was used as 

gold standard  2)   The interval to final use of urease test that can be brought back to use 

again was 2-15 days. However , in this study the time interval detected was ranging from 7 

days-to 6months. When the re-used test was kept for a long time, it could cause chemical 

change in test kit and consequently delay chemical reaction time of the test.   

 Although re-used Pronto Dry test showed high specificity , the new test had higher 

sensitivity, specificity and its cost is only 200-300 baht/test. Therefore, importantly ,the 

question is”  Is  it   worth using the re-used Pronto Dry test?”.  Cost- effectiveness study was 

required to answer this concern. Based on the results of the present study, the kappa 

agreement of new against re-used Pronto Dry test at 1 hour was 0.63 (95% CI 0.51-0.74), 
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that indicated intermediate agreement.  Therefore  it is not  appropriate to recommend  to 

replace the new Pronto Dry test with the re-used Pronto Dry test.                               

          In addition to 61% sensitivity of the re-used Pronto Dry test for diagnosis H.pylori 

infection , it is not appropriate to use  in general diagnostic test for screening. Explanation of 

some false negative results and the intermediate kappa agreement were: 

   1)Less media were left for implantation tissue specimen in to test kit because the previous 

tissue had not been removed properly. So chemical reaction did not occur in the test kit. 

   2) H.Pylori did not uniformly colonize the lining of the stomach and   varied  in density. 

   3) Problem association with histological examination, the results depended on the 

competence of pathologist and the validity of staining technique.  

 This study, we extended the interpretation the results of Pronto Dry test up to 24 

hours in order to compare with the results of Pronto Dry test at one hour. We found that 

kappa agreement at 24 hours was 0.65 (95% CI 0.55-0.74),that did not show obvious 

difference from the kappa agreement of this test at  one hour and still indicated intermediate 

agreement . 

            Bacterial contamination such as Proteus or Pseudomonas that may produce urease 

even at low level and the presence of Helicobacter  heilmannii (H. heilmannii) (formerly 

known as Gastro spirillum haminis) which is found in up to 0.2% of patients undergoing 

gastroscopy (53) could play  a major role in false positive results in this study. 



 

CHAPTER VI 

 

CONCLUSION AND RECOMMENDATION 

 

6.1  Conclusion 

 Re-used Pronto Dry test is not appropriate to use again because of the intermediate 

sensitivity even high specificity. Overall prevalence of H. pylori infection detected by urease 

test together with immunohistochemistry in this study is 23%. The prevalence of functional 

dyspepsia is 7.9%. 

6.2  Recommendations 

 1)Re-used Pronto Dry should not recommended to be used in screening for 

diagnosis H. pylori  infection. 

            2)Prevalence of  H.pylori infection should be reported and specified in details what 

method of detection. 

            3).  Further  research should  focus on appropriate  time interval  to keep the re-used 

Pronto Dry test from the time final use that could be brought back to use again with higher 

sensitivity, specificity, and accuracy. 

 



 

REFERENCES 

 
 1 Talley NJ, Axon A, Bytzer P, Holtmann G, Lam SK, Van Zanten S. Management of 

uninvestigated and functional dyspepsia: a Working Party report for the World 

Congresses of Gastroenterology 1998.  Aliment Pharmacol Ther 1999; 13 (9): 

1135-48. 

 2 Westbrook JI, McIntosh JH, Duggan JM. Accuracy of provisional diagnoses of 

dyspepsia in patients undergoing first endoscopy.  Gastrointest Endosc 2001; 

53 (3): 283-8. 

 3 Kolts BE, Joseph B, Achem SR, Bianchi T, Monteiro C. Helicobacter pylori detection: a 

quality and cost analysis.  Am J Gastroenterol 1993; 88 (5): 650-5. 

 4 Lee CL, Tu TC, Dai YC et al. Negative CLOtest pellet can be re-used.  Gastrointest 

Endosc 1999; 50 (2): 225-8. 

 5 Blaser MJ. Helicobacter pylori and the pathogenesis of gastroduodenal inflammation.  J 

Infect Dis 1990; 161 (4): 626-33.  

 6 Marzio L, Angelucci D, Grossi L, Diodoro MG, Di Campli E, Cellini L. Anti-Helicobacter 

pylori specific antibody immunohistochemistry improves the diagnostic 

accuracy of Helicobacter pylori in biopsy specimen from patients treated with 

triple therapy.  Am J Gastroenterol 1998; 93 (2): 223-6. 

7  Bode G, Rothenbacher D, Brenner H, Adler G. Helicobacter pylori and abdominal 

symptoms: a population-based study among preschool children in southern 

Germany.  Pediatrics 1998; 101 (4 Pt 1): 634-7.  

 



44 

 8 Macarthur C, Saunders N, Feldman W et al. Helicobacter pylori and childhood recurrent 

abdominal pain: community based case-control study.  BMJ 1999; 319 (7213): 

822-3. 

 9 Malfertheiner P, Megraud F, O'Morain C et al. Current European concepts in the 

management of Helicobacter pylori infection--the Maastricht Consensus Report. 

The European Helicobacter Pylori Study Group (EHPSG).  Eur J Gastroenterol 

Hepatol 1997; 9 (1): 1-2. 

10 Forman D, Newell DG, Fullerton F et al. Association between infection with Helicobacter 

pylori and risk of gastric cancer: evidence from a prospective investigation.  

BMJ 1991; 302 (6788): 1302-5. 

11 Parsonnet J, Friedman GD, Vandersteen DP et al. Helicobacter pylori infection and the 

risk of gastric carcinoma.  N Engl J Med 1991; 325 (16): 1127-31. 

12 Huang JQ, Sridhar S, Chen Y, Hunt RH. Meta-analysis of the relationship between 

Helicobacter pylori seropositivity and gastric cancer.  Gastroenterology 1998; 

114 (6): 1169-79. 

13 Bayerdorffer E, Neubauer A, Rudolph B et al. Regression of primary gastric lymphoma 

of mucosa-associated lymphoid tissue type after cure of Helicobacter pylori 

infection.  MALT Lymphoma Study Group. Lancet 1995; 345 (8965): 1591-4.  

14 Marshall BJ, Warren JR. Unidentified curved bacilli in the stomach of patients with 

gastritis and peptic ulceration.  Lancet 1984; 1 (8390): 1311-5. 

15 Goodman KJ, Correa P. The transmission of Helicobacter pylori. A critical review of the 

evidence.  Int J Epidemiol 1995; 24 (5): 875-87. 

 



45 

16 Rothenbacher D, Bode G, Berg G et al. Prevalence and determinants of Helicobacter 

pylori infection in preschool children: a population-based study from Germany. 

Int J Epidemiol 1998; 27 (1): 135-41. 

17 Rothenbacher D, Winkler M, Gonser T, Adler G, Brenner H. Role of infected parents in 

transmission of helicobacter pylori to their children.  Pediatr Infect Dis J 2002; 21 

(7): 674-9. 

18 Webb PM, Knight T, Greaves S et al. Relation between infection with Helicobacter pylori 

and living conditions in childhood: evidence for person to person transmission in 

early life.  BMJ 1994; 308 (6931): 750-3. 

19 Rothenbacher D, Inceoglu J, Bode G, Brenner H. Acquisition of Helicobacter pylori 

infection in a high-risk population occurs within the first 2 years of life.  J Pediatr 

2000; 136 (6): 744-8. 

20 Gold BD, Khanna B, Huang LM, Lee CY, Banatvala N. Helicobacter pylori acquisition in 

infancy after decline of maternal passive immunity.  Pediatr Res 1997; 41 (5):  

641-6. 

21 Bode G, Rothenbacher D, Brenner H, Adler G. Pets are not a risk factor for Helicobacter 

pylori infection in young children: results of a population-based study in 

Southern Germany.  Pediatr Infect Dis J 1998; 17 (10): 909-12. 

22 Bamford KB, Bickley J, Collins JS et al. Helicobacter pylori: comparison of DNA 

fingerprints provides evidence for intrafamilial infection.  Gut 1993; 34 (10): 

1348-50.  

23 Rothenbacher D, Bode G, Berg G et al. Helicobacter pylori among preschool children 

and their parents: evidence of parent-child transmission.  J Infect Dis 1999; 179 

(2): 398-402. 



46 

24 Brenner H, Rothenbacher D, Bode G, Adler G. Parental history of gastric or duodenal 

ulcer and prevalence of Helicobacter pylori infection in preschool children: 

population based study.  BMJ 1998; 316 (7132): 665. 

25 Reshetnikov OV, Denisova DV, Zavyalova LG, Haiva VM, Granberg C. Helicobacter 

pylori seropositivity among adolescents in Novosibirsk, Russia: prevalence and 

associated factors.  J Pediatr Gastroenterol Nutr 2003; 36 (1): 72-6. 

26 Genta RM, Robason GO, Graham DY. Simultaneous visualization of Helicobacter pylori 

and gastric morphology: a new stain.  Hum Pathol 1994; 25 (3): 221-6. 

27 El-Zimaity HM, Ota H, Scott S, Killen DE, Graham DY. A new triple stain for Helicobacter 

pylori suitable for the autostainer: carbol fuchsin/Alcian blue/hematoxylin-eosin. 

Arch Pathol Lab Med 1998; 122 (8): 732-6. 

28 Jonkers D, Stobberingh E, de Bruine A, Arends JW, Stockbrugger R. Evaluation of 

immunohistochemistry for the detection of Helicobacter pylori in gastric mucosal 

biopsies.  J Infect 1997; 35 (2): 149-54. 

29 Dixon MF, Genta RM, Yardley JH, Correa P. Classification and grading of gastritis. The 

updated Sydney System. International Workshop on the Histopathology of 

Gastritis, Houston 1994.  Am J Surg Pathol 1996; 20 (10): 1161-81. 

30 Barrett DM, Faigel DO, Metz DC, Montone K, Furth EE. In situ hybridization for 

Helicobacter pylori in gastric mucosal biopsy specimens: quantitative evaluation 

of test performance in comparison with the CLOtest and thiazine stain.  J Clin 

Lab Anal 1997; 11 (6): 374-9.  

31 Bashir MS, Lewis FA, Quirke P, Lee A, Dixon MF. In situ hybridisation for the 

identification of Helicobacter pylori in paraffin wax embedded tissue.  J Clin 

Pathol 1994; 47(9): 862-4.  



47 

32 Dalla Libera M, Pazzi P, Carli G et al. Brush cytology: a reliable method to detect 

Helicobacter pylori.  J Clin Gastroenterol 1996; 22 (4): 317-21. 

33 Ghoussoub RA, Lachman MF. A triple stain for the detection of Helicobacter pylori in 

gastric brushing cytology.  Acta Cytol 1997; 41 (4): 1178-82. 

34 van der Hulst RW, Verheul SB, Weel JF et al. Effect of specimen collection techniques, 

transport media, and incubation of cultures on the detection rate of Helicobacter 

pylori.  Eur J Clin Microbiol Infect Dis 1996; 15 (3): 211-5. 

35 Rautelin H, Seppala K, Nuutinen H, Karkkainen P, Sipponen P, Kosunen TU. Culture of 

Helicobacter pylori from gastric biopsies transported in biopsy urease test 

tubes.  Eur J Clin Microbiol Infect Dis 1997; 16 (5): 380-3. 

36 Nguyen AM, el-Zaatari FA, Graham DY. Helicobacter pylori in the oral cavity. A critical 

review of the literature.  Oral Surg Oral Med Oral Pathol Oral Radiol Endod 

1995; 79 (6): 705-9. 

37 Laine L, Chun D, Stein C, El-Beblawi I, Sharma V, Chandrasoma P. The influence of size 

or number of biopsies on rapid urease test results: a prospective evaluation. 

Gastrointest Endosc 1996; 43 (1): 49-53. 

38 Laine L, Lewin D, Naritoku W, Estrada R, Cohen H. Prospective comparison of 

commercially available rapid urease tests for the diagnosis of Helicobacter 

pylori.  Gastrointest Endosc 1996; 44 (5): 523-6. 

39 Yousfi MM, el-Zimaity HM, Genta RM, Graham DY. Evaluation of a new reagent strip 

rapid urease test for detection of Helicobacter pylori infection.  Gastrointest 

Endosc  1996; 44 (5): 519-22.  

 



48 

40 Graham DY, Evans DJ Jr, Peacock J, Baker JT, Schrier WH. Comparison of rapid 

serological tests (FlexSure HP and QuickVue) with conventional ELISA for 

detection of Helicobacter pylori infection.  Am J Gastroenterol 1996; 91 (5): 942-8. 

41 Atherton JC. Non-endoscopic tests in the diagnosis of Helicobacter pylori infection. 

Aliment Pharmacol Ther 1997; 11 Suppl 1: 11-20.  

42 Kroser JA, Faigel DO, Furth EE, Metz DC. Comparison of rapid office-based serology 

with formal laboratory-based ELISA testing for diagnosis of Helicobacter pylori 

gastritis.  Dig Dis Sci 1998; 43 (1): 103-8. 

43  Arnantapunpong  S. Helicobacter pylori infection in patients with dyspepsia.  Journal of 

Rajavithi Hospital 1999;10(1):17-26.  

44 Cutler AF, Havstad S, Ma CK, Blaser MJ, Perez-Perez GI, Schubert TT. Accuracy of 

invasive and noninvasive tests to diagnose Helicobacter pylori infection. 

Gastroenterology 1995; 109 (1): 136-41. 

45 Newell DG, Hawtin PR, Stacey AR, MacDougall MH, Ruddle AC. Estimation of 

prevalence of Helicobacter pylori infection in an asymptomatic elderly 

population comparing.  J Clin Pathol 1991; 44 (5): 385-7. 

46 Vaira D, Malfertheiner P, Megraud F, Axon AT. Diagnosis of Helicobacter pylori infection 

by HpSA test. European Helicobacter pylori HpSA Study Group.  Lancet 1999; 

354 (9191): 1732. 

47 Laheij RJ, de Boer WA, Jansen JB, van Lier HJ, Sneeberger PM, Verbeek AL. Diagnostic 

performance of biopsy-based methods for determination of Helicobacter pylori 

infection without a reference standard. J Clin Epidemiol 2000; 53(7): 742-6. 

 



49 

48 Faigel DO, Magaret N, Corless C, Lieberman DA, Fennerty MB. Evaluation of rapid 

antibody tests for the diagnosis of Helicobacter pylori infection.  Am J 

Gastroenterol 2000; 95 (1): 72-7. 

49 Gomollon F, Ducons JA, Santolaria S et al. Breath test is very reliable for diagnosis of 

Helicobacter pylori infection in real clinical practice.  Dig Liver Dis 2003; 35(9): 

612-8. 

50 Armstrong D. Helicobacter pylori infection and dyspepsia.  Scand J Gastroenterol 

Suppl 1996; 215: 38-47.  

51 Locke CR 3rd, Talley NJ, Nelson DK et al. Helicobacter pylori and dyspepsia: a 

population-based study of the organism and host.  Am J Gastroenterol 2000; 95 

(8): 1906-13. 

52 Lee JM, Breslin NP, Fallon C, O'Morain CA. Rapid urease tests lack sensitivity in 

Helicobacter pylori diagnosis when peptic ulcer disease presents with bleeding. 

Am J Gastroenterol 2000; 95 (5): 1166-70. 

53 Heilmann KL, Borchard F. Gastritis due to spiral shaped bacteria other than 

Helicobacter pylori: clinical, histological, and ultrastructural findings.  Gut 1991; 

32(2): 137-40. 

 



 

 

  

 

  

 

 

APPENDICES 

 

 

 



51 

APPENDIX A 

Selection of patients 

 

 Each patients must be fulfill of the following criteria before enter to this study. 

 
 Yes No 

1)  Age 15-75  � � 

                                                                                                              

2) Patients with dyspepsia and  have any one of the following: � � 

 

 2.1 New onset dyspepsia in individuals over age 50 years old.  � � 

 

 2.2 Dyspepsia associated with dysphagia and/or weight loss.  � � 

 

 2.3 Those who have not responded to an appropriate trial of empiric therapy.  � � 

 

 2.4 Those patients using NSAIDS or other ulcerogenic agents.  � � 

 

 2.5 Those with signs or symptoms of UGI tract obstruction.  � � 

 

2.6 Those whose ethnic and/or racial background is associated with � � 

  increased risk for UGI malignancies or other significant disease states.  

 

2.7  Patients with dyspepsia in whom symptoms recur after therapy  � � 

       of H.pylori  is completed. 
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If patients have any one of the following criteria will be excluded from this study. 

                                                                                                                                 

 Yes No 

1) Patients recently taken antibiotic, bismuth, proton pump inhibitor � � 

    within 2 weeks.  

 

2) Pregnancy.  � � 

 

3) GI bleeding. � � 

 

4) Refuse to participate or continue study. � � 

 

5) Poor medical condition could not tolerate endoscopic procedure.  � � 
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APPENDIX B 

Case record form 
 
Topic:          Diagnosis  Helicobacter pylori by re-used Pronto Dry test 
Investigator:  Dr. Somboon Subwongcharoen  MD.         Contact 02-2456078 
 
ID no………………………… 
Date of entry………………………. 
Patient name……………………………….HN………………�Ward…........� OPD 
Address…………………………………………………………………………………. 
Contact number………………………………………………………………………… 
 
Base line characteristics 

1) age…………………. 
2) sex �male          � female 

Variable outcomes 
1) provisional diagnosis………………………………………………………….. 
2)  results of ultrasound upper abdomen 
 � gall stone     � chronic pancreatitis     � gall stone with CBD stone     � liver mass 
3) gastro scope findings 
 � gastritis     �duodenitis     �GU     � DU     �Ca stomach     �esophageal varices  
 � gastric varices     � others……………………………… 
4) pathological reports 
 � gastritis     � duodenitis     � GU     � DU     � Ca stomach     � esophageal varices      
 � gastric varices     �others……………………………… 
5) if this is not the first time of gastroscope, what is the previous H. pylori test result? 
 � positive     � negative     � not done 

Main outcomes
1) result of detection H. pylori by re-used Pronto Dry 
       � positive     � negative      
2) result of detection H.pylori by new Pronto Dry  

       � positive     � negative      
3) result of histology with immunohistochemistry 

 � positive     � negative      
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Adverse events 
1) adverse events occur 

� yes     � no 

2) details of adverse events ………………………………………………………………………………… 

 ……………………………………………………………………………………...……………………….. 
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APPENDIX  C 
 
ขอมูลผูปวย  เพื่อการพิจารณาตัดสินใจเขารวมในโครงการการศึกษาวิจัย  

 

การศึกษา การตรวจเชื้อ  H.pylori ดวยชุดตรวจ Pronto Dry ที่เคยใชแลวมาใชตรวจซ้ํา 
 
บทนํา 

อาการจุกเสียดแนน บริเวณลิ้นปเปนอาการที่พบไดบอยในคนไขที่มาพบแพทย 

สาเหตุสําคัญที่เปนตนเหตุ อาจเกิดแผลในกระเพาะอาหาร กระเพาะอาหารอักเสบ ลําไสเล็กสวนตน

อักเสบ กรดไหลยอนกลับทําใหหลอดอาหารอักเสบ เนื้องอกกระเพาะอาหาร นิ่วในถุงน้ําดี การวินิจฉัย

แยกโรคสวนหนึ่งสามารถทําไดจากการซักประวัติ  และตรวจรางกาย หรือการใหยาลดการหลั่งกรดไป

รับประทานดูสักระยะหนึ่ง ในบางครั้งจําเปนที่จะตองไดรับการตรวจพิเศษ เชน อัลตราซาวด  กลืนแปง 

และเอ็กซเรย หรือการสองกลองตรวจทางเดินอาหาร การพิจารณาชนิดการตรวจพิเศษขึ้นอยูกับแพทย

ผูรักษา ในรายที่แพทยผูรักษาพิจารณาวาผูปวยจําเปนตองไดรับการสองตรวจดวยกลองตรวจทางเดิน

อาหาร ซึ่งสวนใหญตองมีขอบงชี้ดังนี้  

1. จุกแนน อายุมากกวา 50 ป 

2. ใหยารักษาดวยยาลดกรดไมดีข้ึน  

3. อาการจุกแนนรวมกับน้ําหนักลด กลืนลําบาก 

4. ใชยากลุม NSAID รักษาโรคปวดขอปวดกระดูกรวมอยู  

5. มีแนวโนมทางเชื้อชาติ หรือกรรมพันธุสัมพันธกับมะเร็งทางเดินอาหาร 

6. คนไขที่กลับมาเปนใหมหลังจากใหการรักษาเชื้อ H. pylori แลว  

ในปจจุบันมีการศึกษายืนยันแลววา  เชื้อแบคทีเรียในกระเพาะอาหารที่ เรียก 

Helicobacter pylori เปนสาเหตุสําคัญที่ทําใหเกิดอาการแนนจุก (dyspepsia),แผลในการเพาะ

อาหาร, กระเพาะอาหารอักเสบ, ลําไสเล็กสวนตนอักเสบ,มะเร็งกระเพาะอาหาร  สวนใหญผูปวยที่

ไดรับการสองตรวจทางเดินอาหาร จึงมักไดรับการตรวจเชื้อแบคทีเรีย H. pylori โดยการตัดชิ้นเนื้อ

เล็กๆ ขนาด 2-3 mm 2-3 ชิ้น ใสลงในชุดตรวจที่เรียกวา Pronto Dry ไปดวยในขณะเดียวกันซึ่ง

สามารถอานผลไดใน 1 ชม. ซึ่งหากพบวามีเชื้อ Helicobacter pylori แพทยก็จะใหยาฆาเชื้อนี้ ซึ่งจะ

ทําใหอาการตาง ๆ เหลานี้หายได  
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รายละเอียดการศึกษาวิจยั  
  การศึกษานี้เปนการศึกษาชุดตรวจสําเร็จรูป Pronto Dry ที่เคยใชไปแลววาจะ

สามารถนํากลับมาใชใหม โดยมีความไวและความจําเพาะไมนอยกวา 90% เปรียบเทียบกับชุดตรวจ 

Pronto Dry  ที่ยังไมเคยใช (ของใหม)  และเทียบกับผลพิสูจนทางชิ้นเนื้อโดยการยอมพิเศษ  โดยผูปวย

ที่เขาสูการศึกษาวิจัยครั้งนี้ เปนผูปวยที่จําเปนตองไดรับการตรวจวินิจฉัยสองกลองทางเดินอาหารตาม

ขอพิจารณาของแพทยผูรักษาอยูแลว  โดยผูปวยที่เขารวมการศึกษาทั้งหมด จะไดรับการสองตรวจ

ตามขั้นตอน วิธีการ เหมือนผูปวยที่ตองสองกลองตรวจที่ไมเขาโครงการวิจัยนี้ทุกอยาง ยกเวนเพียงแต

ชิ้นเนื้อที่ตัดออกมาเพิ่มอีก 1-2 ชิ้น  โดยทั้งหมดจะถูกแบงเปน 3 สวน ดังนี้ 

  (1)  ตรวจกับชุดตรวจ Pronto Dry ที่เคยใชแลว  

  (2) ตรวจกับชุดตรวจ Pronto Dry อันใหม  

  (3) สงตรวจเนื้อเยื่อโดยวิธียอมพิเศษ ซึ่งจะแตกตางกับผูไมรวมโครงการวิจัยนี้ 

คือช้ินเนื้อทั้งหมดจะสงตรวจกับชุดตรวจ Pronto Dry ของใหมเทานั้น  

 
การประเมินผล  

− การประเมนิผลชุดตรวจจะทาํใน 1 ชั่วโมง หลงัชิน้เนื้อสัมผัสกับชุดตรวจ ทั้งชุดตรวจ

ของใหม และชุดตรวจที่เคยใชแลวนํากลับมาใชใหม  สวนผลตรวจทางเนื้อเยื่อโดยวิธี

ยอมพิเศษ  จะใชเวลาประมาณ 7 วัน  

− การใหการรักษาจะยึดตามผลของชุดตรวจ Pronto Dry ของใหม และผลทางเนื้อเยื่อ 

เปนหลกัในการใหการรักษาผูปวยตอจากนั้น  

− ผลขางเคียงที่เกิดขึ้นจากการทําวิจัยนี ้ ไมแตกตางกับกลุมผูปวยที่ไมเขารวม

โครงการวิจยั เพราะขัน้ตอนวิธีการ สองกลอง เหมือนกนั  สวนการแบงชิ้นเนื้อ เปน

สวนๆ ทาํภายหลังจากไดชิน้เนื้อออกมาแลว ทําภายนอกตัวผูปวย ซึ่งอยางไรก็ตาม

ผลขางเคียงทีอ่าจเกิดขึ้นจะไดรับการเฝาระวังและแกไขทันที ถาเกิดมปีญหา 
 
ประโยชนที่ไดรับ  

การยืนยันผลการตรวจเชื้อ H. pylori โดยใช ชุด Pronto Dry ชุดใหมรวมกับผลทาง 
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ชิ้นเนื้อเยื่อโดยวิธียอมพิเศษ  (โดยปกติไมไดสงตรวจชิ้นเนื้อเยื่อโดยวิธียอมพิเศษ) จะใหความแมนยาํ 

สูงมาก ในการวินิจฉัยเชื้อ H. pylori ทําใหทานไดรับการตรวจวนิิจฉัย และรักษาไดถูกตองมากกวา 

โดยทานไมตองเสียคาใชจายจากการยนืยนัการตรวจชิน้เนื้อเยื่อโดยวิธยีอมพิเศษนี ้
 
ขอมูลทีไ่ดรบั   

 จะเปนประโยชนอยางยิง่กับประเทศชาตใินการหมนุเวยีนทรัพยากรกลับมาใชใหม 

โดยนําชุด Pronto Dry ทีเ่คยถูกใชตรวจไปแลวกลับมาใชใหมในกรณีที่ผลการวจิัยยืนยันวาใชไดดีมี

ความแมนยําสูง 
 
จํานวนผูเขารวมโครงการ  

ผูเขารวมโครงการ 202 ราย  
 
คุณสมบัติผูเขารวมโครงการ  

− อายุ 15-85 ป ไมจํากัดเพศ 

− ไมไดตั้งครรภ 
− จุกแนนหอง มีขอบงชี้ที่จําเปนตองไดรับการตรวจโดยการสองกลองทางเดิน

อาหารสวนตน ในแผนกศัลยกรรม โรงพยาบาลราชวิถ ี 

− ไมไดมีภาวะทางอายุรกรรม ซึ่งการสองกลองตรวจไปทําใหเกิดภาวะเครียดหรือ

ชักนาํใหภาวะโรคประจําตัวมีอาการหนกัข้ึน  

− ไมมีภาวะเลือดออกในทางเดินอาหาร  
− ไมไดรับยากลุม Bismuth  ปฏิชีวนะ proton pump inhibitor ภายใน 2 สัปดาห  

 
การรกัษา ความลับ  
  ผลการศึกษานี้จะใชสําหรับวัตถุประสงคทางวิชาการเทานั้น  ขอมูลตาง ๆ เกี่ยวกับตวั

ทานจะถูกเก็บเปนความลับ  การตีพิมพเผยแพรผลงานทางวิชาการจะไมมีการระบุรายชื่อผูรวม

โครงการ คณะกรรมการจริยธรรมของการศึกษานี้และหนวยงานที่รับผิดชอบอาจทบทวนบันทึก 

ขอมูลทางการแพทยของทาน โดยมีวัตถุประสงคเพื่อตรวจดูความถูกตองของขอมูลและวิธีการตาง ๆ 

ของการศึกษาวิจัย และขอมูลทางการแพทยของทานอาจถูกนําไปจัดเก็บไวในคอมพิวเตอร  
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จากการลงนามในเอกสารยินยอมเขารวมโครงการวิจัย  
  ทานอนุญาตใหดูแลบันทกึ เก็บขอมูล  และโอนยายขอมลูดังกลาวขางตนได  

 
สิทธิผูปวย 
  การเขารวมการศึกษานี้เปนไปโดยสมัครใจ ทานอาจปฏิเสธที่จะเขารวมโครงการ หรือ

ถอนตัวจากการศึกษาไดตลอดเวลา  โดยไมกระทบตอการดูแลรักษาทีจ่ะไดรับจากแพทย  

 
การลงนาม  
  เพื่อเขารวมโครงการศึกษาวิจัย ทานหรือผูแทนโดยชอบดวยกฎหมายตองลงนาม

พรอมวันที่ในใบยินยอมเขารวมโครงการวิจัยที่แนบดวยกันนี้ หากทานมีปญหา หรือขอสงสัยกรุณา 

ติดตอนายแพทยสมบูรณ ทรัพยวงศเจริญ กลุมงานศัลยศาสตร ชั้น 11 ตึกสิรินธร โรงพยาบาลราชวิถี 

01-618 4873 
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ใบยินยอมเขารวมการศึกษาวิจัย (Consent form) 
 

เลขที่คนไข…………………………………… ชื่อและนามสกุล……………………………………… 

 

  ขาพเจาได รับทราบจากแพทยผู รักษา  ซึ่งไดลงนามดานทายของหนังสือนี้ถึง

วัตถุประสงค ลักษณะ และแนวทางการศึกษาเรื่องการตรวจเชื้อ H. pylori ดวยชุดตรวจ Pronto Dry ที่

เคยใชแลวนํากลับมาใชใหม รวมทั้งทราบถึงผลดีที่จะไดรับผลขางเคียง และความเสี่ยงที่อาจเกิดขึ้น 

ขาพเจาไดซักถาม ทําความเขาใจเกี่ยวกับการศึกษาดังกลาวนี้ เปนที่เรียบรอยแลว  

  ขาพเจายินดีเขารวมการศึกษาวิจัยนี้โดยสมัครใจ และอาจถอนตัวจากการเขารวม

การศึกษานี้เมื่อใดก็ได โดยไมจําเปนตองแจงเหตุผล และยอมรับส่ิงไมพึงประสงคที่อาจเกิดขึ้น และจะ

ปฏิบัติตัวตามคําแนะนําของแพทยทุกประการ   

  ผูวิจัยรับรองวาจะเก็บขอมูลเฉพาะเกี่ยวกับตัวขาพเจาเปนความลับ และจะเปดเผย

ไดเฉพาะในรูปที่เปนสรุปผลการวิจัย  การเปดเผยขอมูลเกี่ยวกับตัวขาพเจาตอหนวยงานตาง ๆ ที่

เกี่ยวของกระทําไดเฉพาะกรณีจําเปน  ดวยเหตุผลทางวิชาการเทานั้น  

  ขาพเจายินดีใหขอมูลของขาพเจาแกคณะแพทยผู รักษา เพื่อประโยชนในการ

ศึกษาวิจัยครั้งนี้ 

  ขาพเจาไดอานขอความขางตนแลวและมีความเขาใจดีทุกประการ และไดลงนามใน

ใบยินยอมนี้ดวยความเต็มใจ  

 

--------------------------------        --------------------------------  ------------------------------ 

       (ชื่อผูปวย)    (ลายเซน็)   (วันที)่ 

 

--------------------------------        --------------------------------  ------------------------------ 

       (ชื่อแพทย)                            (ลายเซน็)   (วันที)่ 



60 

VITAE 
 
 

 Mr. Somboon Subwongcharoen was born on August 15th, 1962 in Bangkok, 

Thailand.  He graduated as medical doctor from the faculty of medicine Siriraj Hospital, 

Mahidol University in 1987. After he graduated, he worked as surgeon in Chaingrai 

provincial hospital  from 1987-1990. He took Thai board of general surgeon in 1993 after he 

completed resident training in department of surgery Rajavithi Hospital.  He undertook 

fellowship in liver transplantation at Austin Hospital Australia from 1994-1995.  Now he is 

working as general surgeon, hepatobiliary and liver transplant consultant in department of 

surgery Rajavithi Hospital. 

 


	Cover (English)
	Cover (Thai)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Chapter I Background and rationale
	Chapter II Literature review
	Chapter III Research methodology
	Chapter IV Results of the study
	Chapter V Discussion
	Chapter VI Conclusion and recmmendation
	References
	Appendix

