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ABSTRACT

Background: Helicobacter pylori infection often leads to complaints of dyspepsia. Enforce-
ment of infection still relies on invasive histopathological methods through endoscopic and bi-
opsy procedures. Helicobacter pylori stool antigen (HpSA) is a method of rapid immunochro-
matography that is not invasive and relatively inexpensive. We determined the diagnostic value
of HpSA examination of immunochromatographic methods compared to histopathological ex-
amination as the gold standard for diagnosing H. pylori infection.

Methods: HpSA examination was used to identify H. pylori infection by its ability to detect H.
pylori antigen from stool of dysepeptic patients .Its diagnostic values including sensitivity, spec-
ificity, positive predictive value and negative predictive value was determined by comparing
them to those of histopathologic examination as gold standard.

Results: From 93 dyspeptic patients, pre-test probability of H. pylori infection using histo-
pathologic examination showed result as much as 17.2% . The sensitivity, specificity, positive
predictive value and negative predictive value of HpSA immunochromatographic methods were
38%, 94%, 55% and 88%, respectively. A positive probability ratio of 5.78 increased the post-test
probability for H. pylori infection by 37.8%. A negative probability ratio of 0.68 increased the
post-test probability of not being infected with H. pylori by 5.4%.

Conclusion: The diagnostic value of HpSA examination of immunochromatographic methods

was not good enough to exclude or diagnose H. pylori infection in dyspeptic patients.
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INTRODUCTION

Helicobacter pylori infection is often the cause
of dyspepsia. There are many methods to diagnose
H. pylori infection, including invasive method
using gastric biopsy through endoscopy and non-
invasive (urea breath test (UBT) method, Helico-
bacter pylori stool antigen (HpSA) and serological
examination) (1). Until now the enforcement of H.
pylori infection diagnosis still remains a problem
because it still relies on invasive methods and not
all patients are willing to go to endoscopy.

The prevalence of H. pylori infection in develop-
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ing country populations can reach up to 80-90%. In
Indonesia, the prevalence ranges from 2-68% (2-4).
Not all patients are willing to do endoscopy for H.
pylori diagnosis. As the result, many people with H.
pylori infection cannot be detected. It brings clinical
consequences, such as an unresolved disease of dys-
pepsia, progressive upper gastrointestinal bleeding,
malignancies such as mucosal-associated lymphoid
tissue (MALT) lymphoma and gastric cancer. There-
fore, early detection and eradication are expected to
prevent gastric cancer (5-7).

The gold standard commonly used for H. pylori
infection research is histopathology, UBT, rapid
urea test, culture and polymerase chain reaction
(PCR) (8, 9). The recommended non-invasive
method for H. pylori infection is urea breath test and
HpSA-based monoclonal antibody examination.
The urea breath test requires a special tool and a
reagent containing radioactive material. Rapid
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monoclonal antibody-based immunochromatogra-
phy test is the latest examination of H. pylori anti-
gens in feces. This method was reported to be better
than the polyclonal antibody-based method (10, 11).

Among noninvasive method, HpSA examination
for H. pylori detection is a preferred alternative. HpSA
examination has the same sensitivity as UBT (95%)
and a slightly lower specificity than UBT (94% vs
96%). HpSA examination procedure is faster, easier,
relatively inexpensive without requiring special tools.
In addition, HpSA examination results were reported
more stable than UBTin patients who received proton
pump inhibitor therapy (8, 12, 13).

Several laboratories in Surabaya, currently
have provided HpSA examinations using the latest
method of monoclonal antibody-based rapid im-
munochromatography. Qualitative noninvasive
test for of H. pylori detection with relatively inex-
pensive is expected to help establish the diagnosis
of H. pylori infection more quickly, easily and ac-
curately and become an alternative examination.
This study was to analyze the diagnostic value
(sensitivity and specificity) of HpSA examination
of rapid monoclonal antibody-based rapid immu-
nochromatography compared to histopathology
examination as the gold standard to detect H. py-
lori infection in the dyspeptic patient.

METHODS

This research used the Cross-sectional diagnos-
tic test. The research took place in endoscopic unit
of Dr.Soetomo General Hospital Surabaya from
December 2014 to December 2015. The inclusion
criteria were: outpatients with complaints of at
least 3 months, at least 18 years old, willing to sign
Informed Consent for endoscopic examination of
the upper feeding tube, gastric biopsy and provide
the first stool sample after endoscopy. Patients
who received antibiotic drugs and/orH2 inhibitors/
proton pump inhibitors within two weeks before
endoscopy, patients with diarrhea or constipation,
patients with a history of gastrointestinal surgery,
patients with upper or lower line bleeding, patients
with chronic renal failure, cirrhosis hepatitis and
diabetes mellitus, patients whose contraindications
to endoscopic examination such as pregnancy, lac-
tation, and gastric biopsy were excluded.

The research procedures were as follows: pa-
tients who met inclusion but not exclusion critera
were given explanation and their willingness to
participate in this research were asked and stated
by signing informed consent. Data were collected
and recorded according to data collection form,

endoscopy was performed to collect gastric muco-
sal biopsy for histopathology examination. HpSA
was detected using rapid immunochromatography
method. Patients were requested to collect feces
after endoscopy to be sent immediately to a desig-
nated laboratory within less than 1 hour.

The histopathological examination of H. pylori
was performed by making 1 slide of biopsy with
special staininged using modified Giemsa (Diff-
Quik). In this study, histopathologic readings were
performed by the Anatomical Pathologist. Histo-
pathological readings was performed using the
Olympus type CX-41 electric microscope made in
Japan with magnification 400 to 600 times. Posi-
tive H. pylori infection was determined based on
finding of H. pylori histopathologically, vice versa.

HpSA examination using rapid immunochro-
matography was performed as follows: Feces was
taken as much as 5-10 cc for antigen test examina-
tion. On-Site H.pylori Ag Rapid Test-cassette (CTK
Biotech, Inc; San Diego-USA) was used. The de-
vice contains an antibody to H. pylori. If stool H.
pylori antigen, a reaction between the antigen-anti-
bodies and the coloring agent will appear as a red
(stem line) line in the instrument test zone. Antigen
on specimen will be detected in 15 minutes. Result
is reported positive if two red lines in the control
zone (C) and test zone (T) appear, while It is re-
ported negative if a visible red line in the control
zone appears and it is invalid if there is no red line
that appears in the test zone or control while the
control zone is not red. If the result is invalid, then
the examination must be repeated using a new tape.

The data that were collected was processed in
the form of textual and tabular. The results were
presented in a 2X2 table to calculate diagnostic val-
ues such as sensitivity, specificity, positive predic-
tive value, negative predictive value, positive likeli-
hood ratio, negative likelihood ratio, and accuracy.
The data were analyzed using Catmaker program.

REsuLTs

There were 100 patients who met the inclusion
and exclusion criteria. The demographic character-
istics of the subjects were presented in Table 1. The
subjects of the study were female by 65.6% and
34.4% by the male. The mean age of the subjects
was 49.97 + 11.52 years, with an age range between
19-75 years. Most of the dyspepsia patients in this
study had senior high school education (equal to
38.7%) and housewives (48.4%). While, 3.2% of
study subjects admitted not attending school.

In Table 2, the most common complaints of
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TaBLE 1.

Characteristics of subject

Characteristics Samples H. pylori-infected H. pylori-uninfected

Number of patients (%) 93 16 (17.2) 77 (82.8)
Sex (%)

Male 32 (34.4) 3(18.8) 29 (37.7)

Female 61 (65.6) 13 (81.2) 48 (62.3)
Age (y.0)

Mean = SD 49.97+£11.52 53.13 + 2.27 19-75

Range 19-75 40-71 49.31 +1.36
Education — n (%)

Unemployee 3(3.2) 0 3(3.9)

Elementary School 21 (22.6) 5(31.3) 16 (20.8)

Junior High School 13 (14) 3(18.8) 10 (13)

Senior High School 36 (38.7) 7 (43.8) 29 (37.7)

Bachelor 20 (21.5) 1(6.3) 19 (24.7)
Occupation — n (%)

Unemployee 8 (8.6) 1(6.2) 7(9.1)

Housewife 45 (48.4) 11 (68.8) 34 (44.2)

Private worker 25 (26.9) 4 (25) 21 (27.3)

Civil servant/retiree 11 (11.9) 0 11(14.4)

Farmer 4 (4.3) 0 4 (5.2)

dyspepsia patients were heartburn, which was
complained by 84 patients (90.3%). The com-
plaints were nausea (78.5%), feeling full (67.7%),
susceptible (66.7%), bloating (57%), burning sen-
sation (48.4%) and vomiting (35.5%). The domi-
nance of liver pain was more prevalent in infected
patients (93.75%) than uninfected (89.61%).

The endoscopic features of this study were
grouped by the heaviest type of lesions visually as
well as gastric and duodenal involvement. Most
endoscopic images (48.4%) have only erythema
features, which endoscopically concluded as su-
perficial gastritis (Table 3). The presence of ero-
sion in the gastric mucosa was found in 33.3% and

TABLE 2
Characteristics of complaints
Symptoms Singop/(!)e S lj:ﬁil:)e)gt%rdl —Llj_:liirwelgtreld
n (%) n (%)
Epigastric pain 84 (90.3) 15(93.75) 69 (89.61)
Nausea 73 (78.5) 13 (81.25) 60 (77.92)
Gastric fullness 63 (67.7) 9 (56.25) 54 (70.13)
Satiated 62 (66.7) 9 (56.25) 53 (68.83)
Bloating 53 (57) 10 (62.5) 43 (55.84)
Heartburn 45 (48.4) 7 (43.27) 38(39.35)
Vomiting 33(35.5) 8(50) 25 (32.47)

the presence of duodenitis accompanying erosive
gastritis was present in 4.3% of patients. There
were 9 patients (9.7%) found in peptic ulcer (4 pa-
tients with gastric ulcer and 1 patient with duode-
nal ulcer), 3 patients (3.2%) were obtained polyps
in gastric mucosa. The mass in the gastro-esopha-
geal valve, suspected as early gastric cancer was
found in 1 patient (1.1%).

In infected patients, most of the endoscopic fea-
tures showed erosive gastritis (37.5%), whereas in
uninfected patients most (54.5%) found superficial
gastritis. Similarly, peptic ulcer was foundmore
common in the H. pylori-infected group (18.8%)
than the uninfected group (7.8%).

The results of the histopathologic examination
in most patients were inactive chronic gastritis
(73.1%). Next consecutive chronic gastritis was
obtained active (15.1%), gastroduodenitis (10.8%).
Patients who on endoscopic examination was ob-
tained a mass, histopathology results show images
Non-Hodgkin’s lymphoma, which with Giemsa
modified special staining found H. pylori.

In this study, both groups showed that most
chronic inactive gastritis was obtained in the histo-
pathologic examination (Table 3), but the frequency
decreased in the infected group (50% vs. 77.9%).
Another difference lies in the description of active
chronic gastritis that was more prevalent in the in-
fected group than in the uninfected group (31.3%
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TABLE 3

Endoscopic and histophatological reading

Characteristics

Samples

Positive H. pylori Negative H. pylori

Endoskopic reading

Superficial Gastritis 45 (48.4%) 3 (18.8%) 42 (54.5%)
Erosive gastritis 31 (33.3%) 6 (37.5%) 25 (32.5%)
Erosive gastritis +duodenitis 4 (4.3%) 1 (6.3%) 3 (3.9%)
Peptic ulcer 9(9.7) 3 (18.8%) 6 (7.8)
Gastric polip 5 (5.4%) 2 (12.5%) 1(1.3)
Mass 1(1.1%) 1 (6.3%) 0
Histopatological reading

Inactive chronic gastritis 68 (73.1%) 8 (50%) 60 (77.9%)
Active chronic gastritis 14 (15.1%) 5(31.3) 9(11.7)
Gastroduodenitis 10 (10.8%) 2 (12.5%) 8 (10.4)
Non-Hodgkin Lymphoma 1(1.1%) 1(6.3) 0

v.s 11.7%). Similarly, gastroduodenitis was higher
in the infected group (12.5% v.s 10.4%). The pres-
ence of malignancy (Non-Hodgkin’s lymphoma)
was also obtained only in the infected group.

Sensitivity and Specificity of HpSA Examina-
tion Compared to Histopathology

Based on the 93 patients who participated in the
study, the histopathologic examination found in 16
patients infected with H. pylori. On examination of
H. pylori in feces by using rapid immunochromatog-
raphy method, we found 11 patients who showed
positive results. Then, the 11 patients with positive
HpSA, there were 6 patients (55%) with histopatho-
logic results showing positive results. Eighty-two pa-
tients obtained negative HpSA, 72 patients (88%)
showed negative histopathologic results.

The results of the diagnostic test of HpSA ex-
amination of rapid immunochromatography method
compared with histopathology using special stain-
ing (modified Giemsa) as the gold standard, ob-
tained sensitivity and specificity of HpSA respec-
tively 38% and 94%. Calculation of diagnostic test
in this study was conducted by using the Catmaker
program. There were 5 patients (6.5%) who showed
false positives. Ten patients have not detected H.
pylori on faces examination, although on histopath-
ologic examination was detected. If calculated, then
get a false negative value of 62.5%.

Based on Updated Sydney Systems, there were
three levels of H. pylori germination i.e., mild,
moderate and severe. In this study, most patients
showed mild density (81.25%) and the rest of them
(18.75%) showed moderate density. Then, no H.
pylori density was found with severe intensity in
this study (Table 4).

Positive predictive value (NDP)/positive predic-
tive value (PPV) was also called positive predictive

value or positive post-test probability. HpSA posi-
tive predictive value of rapid immunochromatogra-
phy method in this study was 55%. However, the
negative predictive value (NDN)/negative predic-
tive value (NPV) in this study was higher, at 88%.

Likelihood Ratio (LR +) is the ratio between
positive outcomes in patients compared to positive
outcomes in negative groups. In this study obtained
RKP of 5.78. The negative likelihood ratio (LR-)
ratio shows the comparison between the negative
results in the positive patients compared with the
negative results in the negative group. In this study,
the obtained of possibility value was 0.67.

After knowing the value of positive ration and
negative ratio then performed a Pretest Odds cal-
culation which will ultimately be used for counting
probability value post-test. Pretest Odds in this
study obtained 0.21. Posttest Odds on the results
obtained 1,2. From Posttest Odds result, calculated
probability after test result obtained 55%. The
value was the same as that obtained in positive
predictive value calculation, so it was said to be
equal to the positive post-test probability.

The positive ratio value was used to determine
the probability of a negative post-test. After the
value of Pretest Odd, the value of Posttest Odds was
calculated, the result of this research was 0.134.
From the Posttest Odds result, the post-test proba-

TABLE 4
H. pylori density of histophatological reading
Degree of density Amount (%)
Mild 13 (81.25%)

Moderate 3 (18.75%)
Severe 0
Total 16 (100%)
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bility calculation is negative, the result was 88.2%.
The value was the same as that obtained on the pos-
itive predictive value calculation, so it was said to
be equal to the post-test negative probability.

Discussion

H. pylori infection is one of the causes of dys-
peptic complaints (14). In this study the gold stan-
dard is a histopathological examination with Gi-
emsa that modified staining through a gastric bi-
opsy procedure by using an endoscopy device. The
value of Kappa 0.68 shows that the level of confor-
mity between two readers was good and strong. In
addition, no difference was obtained in the histo-
pathologic reading results between the two readers
(McNamara test = 1). This was in accordance with
the study that the suitability of inter-observer on
histopathology examination H. pylori using the
classification of Updated Sydney System obtained
Kappa value ranged from 0.38-0.56 (15-17).

Based on histopathological examination as the
gold standard, in this research, the prevalence/preop-
erative probability of H. pylori infection was 17.2%.
This was not much different from the research in
2014 to get the frequency of infection was 11.5%.
This difference in frequency can be caused by differ-
ences in methods and criteria used in detecting H.
pylori infection, whether there was a history of bleed-
ing and the use of drugs such as antibiotics (18).

Ninety-three patients in this study had an age
range of 19-75 years. Average age 49.97 = 11.51
years. In the previous study obtained a younger av-
erage age of 32.4 + 13.1 years (19) and 34.2 £ 14.3
years (20). The difference was due to the lack of age
restrictions. In this study, it obtained that most dys-
peptic patients were female (65.6%). Epidemiologi-
cal data suggest dyspepsia more common in women.
The causes include differences in hormones, life-
style, and habits. In this study, most of the subjects
studied high school (38.7%) and housewives. In the
infected group, most have high school education
and housewives. Environmental factors play a role
in the occurrence of H. pylori infection (21).

Overview of erythema in gastric dominates the
endoscopic picture in this study (48.4%). The pres-
ence of gastric erosion involving duodenum was ob-
tained in 4.3% of patients and peptic ulcer was ob-
tained in 9 (8.6%) patients. Only 1 patient found the
mass of the gastroesophageal valve. There are dif-
ferences in endoscopic features between infected
and non-infected H. pylori. In the infected group,
erosion profile (37.5%), whereas in the uninfected

group only erythema was obtained in the mucosa.
Similarly, more gastric ulcers were found in the in-
fected group than not infected (18.8% vs. 7.8%).

Most of the histopathologic features in this
study were inactive chronic gastritis (73.1%). In-
activation of inactive chronic gastritis, in the in-
fected group the percentage was smaller (50% v.s
77.9%). In addition, the presence of active chronic
gastritis and gastroduodenitis was more prevalent
in infected patients. According to the study, there
was a significant difference between the degree of
neutrophil activity between the infected and non-
infected H. pylori (22). One patient in the endos-
copy was obtained a mass picture, on histopatho-
logic examination results showed non-Hodgkin’s
lymphoma. The prevalence of Lymphoma (MALT)
in H. pylori patients is quite rare, about 1% (23).

This study obtained sensitivity examination of
HpSA method of rapid immunochromatography
compared to histopathology as the gold standard
about 38%. The ability of HpSA examination to
produce positive examination results, only 38%, so
that method cannot be used for H. pylori infection
screening. Specificity of HpSA examination of
rapid immunochromatography method compared
to histopathology as the gold standard was 94%. If
the patient was not infected with H. pylori, then
the ability of HpSA examination to produce a neg-
ative examination was 94%, then the examination
in this study was specific for H. pylori. This means
that it can be used to diagnose the presence of H.
pylori infection in the sample population.

There were several high possible causes of false
negative rate (62.5%) in an examination of HpSA
method of rapid immunochromatography. The first
cause was the existence of different strains of H.
pylori germ, a tool used by the United States, so
the H. pylori strain used is different from the bac-
teria strain in Indonesia. The second cause was the
failure of a device to detect the presence of anti-
gens in the feces, that may occur due to several
factors such as when collecting the specimen, the
feces was too long to be accommodated so that H.
pylori was not detected. In this study most of the
infected cases were obtained the density of with a
mild intensity (81.25%), it means that the number
of on the mucosal surface of gaster only 1-3. The
third cause was the likelihood of the effect of read-
ing time. In this study as directed that the reading
of the results was performed after 15 minutes and
not recommended to reread after 15 minutes.

The false-positive values in this study were rela-
tively small (6.5%). The several causes were sus-
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pected to result in false positives on HpSA examina-
tion of rapid immunochromatography method that
was the cross-reaction between the tool with other
Helicobacter spp in the gastrointestinal tract and H.
pylori in the form of a coracoid. HpSA positive pre-
dictive value of rapid immunochromatography
method in this study was 55%, then the probability of
patients with HpSA positive results for H. pylori-in-
fected was only 55%. However, the negative predic-
tive value (NPV) in this study was higher by 88%
that if doctors got negative HpSA test results, then
the negative result was completely negative by 88%
(24). Based on the results of positive and negative
value, in this study examination of HpSA method of
rapid immunochromatography, better in ridding (rul-
ing out) the infection of H. pylori bacteria.

Factors that affect false-positive and false-nega-
tive values also affect the outcome of positive and
negative value. Then, for clinicians, positive and neg-
ative value were more important than sensitivity and
specificity. A clinician should be able to interpret the
results of the examination that has been performed.
The positive and negative value was affected by the
prevalence of disease. Both of these values will be
different if done on the prevalence of different dis-
eases. There were other parameters that uninfluenced
by the prevalence, the positive likelihood ratio (LR
+) and the negative likelihood ratio (LR-) (17).

The positive and negative values were useful
for knowing the probability value of post-test. In
this study, the probability of pre-test was 17.2%

REFERENCES

1. McNulty CA, Lehours P, Megraud F. Diagnosis
of Helicobacter pylori Infection. Helicobacter.
2011;16 Suppl 1:10-8.

2. Syam AF, Rani AA, Abdullah M, Manan C, Mak-
mun D, Simadibrata M, et al. Accuracy of He-
licobacter pylori stool antigen for the detec-
tion of Helicobacter pylori infection in dys-
peptic patients. World journal of gastroenter-
ology. 2005;11(3):386-8.

3. Tokudome S, Samsuria Soeripto WD, Triningsih
FX, Suzuki S, Hosono A, Triono T, et al. Heli-
cobacter pylori infection appears essential for
stomach carcinogenesis: observations in
Semarang, Indonesia. Cancer science.
2005;96(12):873-5.

4. Abdullah M, Ohtsuka H, Rani AA, Sato T, Syam

and the probability of post-test 55%. This means
that dyspepsia patients were performed by HpSA
examination of rapid immunochromatography
method will increase the probability from 17.2% to
55%, only increase by 37.8%. The higher the prob-
ability increase (up to close to 100%) then the
method of examination was getting better (25).

In this study, low sensitivity (38%) and the pos-
itive value (not too high) (5.78) indicated that if
HpSA examination results of the rapid immuno-
chromatography negative method, it was not good
enough to rid off an infection of H. pylori. The
high specificity (94%) in this study was not sup-
ported by a relatively low negative value (0.67)
indicating that if positive results obtained for
HpSA examination the rapid immunochromatogra-
phy method was not good enough in diagnosing
(ruling in) H. pylori infection.

CONCLUSION

Based on a positive likelihood ratio and a nega-
tive likelihood ratio, H. pylori stool examination
The immunochromatographic immune method was
not good enough to improve post-test probability
in patients. The overall examination of H. pylori
Stool Antigen immunochromatography method is
not good enough used to enforce (ruling in) and
riddled (ruling out) the diagnosis of H. pylori in-
fection in adult patients in Endoscopic Unit of
Dr.Soetomo General Hospital, Surabaya.

AF, Fujino MA. Helicobacter pylori infection
and gastropathy: a comparison between Indo-
nesian and Japanese patients. World journal of
gastroenterology. 2009;15(39):4928-31.

5. Cirak MY, Akyon Y, Megraud F. Diagnosis of
Helicobacter pylori. Helicobacter. 2007;12
Suppl 1:4-9.

6. Fox JG, Wang TC. Inflammation, atrophy, and
gastric cancer. The Journal of clinical investi-
gation. 2007;117(1):60-9.

7. Lu B, Li M. Helicobacter pylori eradication for
preventing gastric cancer. World journal of
gastroenterology. 2014;20(19):5660-5.

8. Hunt RH, Xiao SD, Megraud F, Leon-Barua R,
Bazzoli F, van der Merwe S, et al. Helicobacter
pylori in developing countries. World Gastro-

18



THE NEW ARMENIAN MEDICAL Journat, VoI. 13 (2019), No 1, p.13-19

AVISIENA A. et al.

enterology Organisation Global Guideline.
Journal of gastrointestinal and liver diseases :
JGLD. 2011;20(3):299-304.

9. Konsensus Nasional. Penatalaksanaan dispepsia

10.

11.

12.

13.

14.

15.

16.

dan infeksi Helicobacter pylori. Simadibrata
M MD, Abdullah M, et al., eds, editor: Per-
kumpulan Gastroenterologi Indonesia (PGI)
dan Kelompok Studi Helicobacter pylori Indo-
nesia (KSHPI); 2014.

Chisholm SA, Watson CL, Teare EL, Saverymuttu
S, Owen RJ. Non-invasive diagnosis of Helico-
bacter pylori infection in adult dyspeptic patients
by stool antigen detection: does the rapid immu-
nochromatography test provide a reliable alter-
native to conventional ELISA kits? Journal of
medical microbiology. 2004;53(Pt 7):623-7.

Wu DC, Wu IC, Wang SW, Lu CY, Ke HL, Yuan
SS, et al. Comparison of stool enzyme immuno-
assay and immunochromatographic method for
detecting Helicobacter pylori antigens before
and after eradication. Diagnostic microbiology
and infectious disease. 2006;56(4):373-8.

Fock KM, Katelaris P, Sugano K, Ang TL, Hunt
R, Talley NJ, et al. Second Asia-Pacific Con-
sensus Guidelines for Helicobacter pylori in-
fection. Journal of gastroenterology and hepa-
tology. 2009;24(10):1587-600.

Kodama M, Murakami K, Okimoto T, Fukuda
Y, Shimoyama T, Okuda M, et al. Influence of
proton pump inhibitor treatment on Helico-
bacter pylori stool antigen test. World journal
of gastroenterology. 2012;18(1):44-8.

Djojoningrat D. Dispepsia Fungsional. Jakarta:
Interna Publising; 2006.

Aydin O, Egilmez R, Karabacak T, Kanik A. In-
terobserver variation in histopathological assess-
ment of Helicobacter pylori gastritis. World
journal of gastroenterology. 2003;9(10):2232-5.

Andrew A, Wyatt JI, Dixon MF. Observer varia-
tion in the assessment of chronic gastritis ac-
cording to the Sydney system. Histopathology.
1994;25(4):317-22.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Dahlan MS. Langkah-langkah membuat pro-
posal penelitian bidang kedokteran dan kese-
hatan. Jakarta: Salemba Medika; 2009.

Miftahussurur M, Tuda J, Suzuki R, Kido Y,
Kawamoto F, Matsuda M, et al. Extremely low
Helicobacter pylori prevalence in North Su-
lawesi, Indonesia and identification of a
Maori-tribe type strain: a cross sectional study.
Gut pathogens. 2014;6(1):42.

Hapsari P. Hubungan Seropositivitas Cag-A
dengan derajat keparahan gastritis pada pasien
dispepsia terinfeksi H.Pylori. Surabaya: 2013.

Mauleti I. Sensitivitas dan Spesifisitas pemer-
iksaan histologi dibandingkan tes nafas urea
untuk mendeteksi kuman H.pylori pada pasien
dengan keluhan dispepsi. 2004.

Zhu 'Y, Zhou X, Wu J, Su J, Zhang G. Risk Factors
and Prevalence of Helicobacter pylori Infection
in Persistent High Incidence Area of Gastric
Carcinoma in Yangzhong City. Gastroenterology
research and practice. 2014;2014:481365.

Ohkusa T, Fujiki K, Takashimizu I, Kumagai J,
Tanizawa T, Eishi Y. Endoscopic and histological
comparison of nonulcer dyspepsia with and
without Helicobacter pylori infection evaluated
by the modified Sydney system. The American
journal of gastroenterology. 2000;95(9):2195-9.

Malfertheiner P, Megraud F, O’Morain C, Ba-
zzoli F, EI-Omar E, Graham D, et al. Current
concepts in the management of Helicobacter
pylori infection: the Maastricht 111 Consensus
Report. Gut. 2007;56(6):772-81.

Fletcher RH & Fletcher SW. Clinical epidemi-
ology the essentials. Baltimore: Lippincott
William&Wilkins; 2005.

Parikh R, Parikh S, Arun E, Thomas R. Likeli-
hood ratios: clinical application in day-to-day
practice. Indian journal of ophthalmology.
2009;57(3):217-21.

19



