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ABSTRACT

Aims: To determine the efficacy of gastric juice polymerase chain reaction (PCR) for the detection of H.

pylori infection in comparison with histology, rapid urease test and culture in patients with upper gastrointestinal

bleeding.

Method: Sixty-four patients with upper gastrointestinal bleeding were enrolled. At endoscopy, gastric

juice for PCR of H. pylori and gastric biopsies for rapid urease test (RUT), histology and culture were collected.

Results: There were 53.1% of patients presenting with melena and 26.6% with hematemesis. Endo-

scopic findings included lesions in the stomach (58 patients) and in the duodenum (13 patients). H. pylori infection

was found in 43.8%. The sensitivity of gastric juice PCR was significantly higher than histology (92.9% vs. 25%,

p<0.001) but equal to that of rapid urease test (92.9%) and culture (96.4%) (p<0.001). Further analysis showed

non-significant difference in the sensitivities of rapid urease test, histology, culture, and gastric juice PCR between

patients with or without blood in the stomach.

Conclusions: Gastric juice PCR is highly sensitive for detecting H. pylori in patients with upper gas-

trointestinal bleeding. The sensitivity of gastric juice PCR is similar to rapid urease test, histology, and culture

moreover this method is non-invasive and non-biopsy-based.
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INTRODUCTION

Helicobacter pylori (H. pylori) is a spiral gram-

negative microaerophilic bacterium which was first de-

scribed by Warren and Marshall(1-4). It is a causative

agent of chronic gastritis and gastric and duodenal ul-

ceration, as well as an independent risk factor for gas-

tric carcinoma and MALToma(5-8). The prevalence of

H. pylori is approximately 70% in patients with bleed-

ing peptic ulcers(9-10). Bleeding is common and is a

serious complication of gastric ulcer. Numerous stud-

ies have shown that eradicating H. pylori infection can

reduce the incidence of re-bleeding(11-13). H. pylori

infection is diagnosed by an invasive esophagogastro-

duodenoscopy (EGD), or non-invasively in which EGD
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is not needed. The invasive diagnostic tests include

bacterial culture, histology and rapid urease test. The

non-invasive tests are such as serology, stool antigen

test, and urea breath test. In our practice, rapid urease

test and histology are the two common methods to con-

firm the presence of H. pylori infection. However, many

studies have shown that in the setting of ulcer bleed-

ing, rapid urease test and histology lack the sensitivity.

Gastric juice PCR is a noninvasive diagnostic method

for H. pylori infection. Gastric juice PCR can diag-

nose H. pylori infection when performed in non-bleed-

ing situation and is more accurate than histology. How-

ever, there are no studies in patients with upper gas-

trointestinal bleeding. We therefore conduct this study

to evaluate the sensitivity, specificity and accuracy of

gastric juice PCR assay for detecting H. pylori infec-

tion in patients with upper gastrointestinal bleeding.

MATERIAL AND METHOD

Patients: Sixty-four consecutive patients with

hematemesis, melena,or both, who underwent EGD at

Rajavithi Hospital, were enrolled in the study. Exclu-

sion criteria were age <15 or > 80 years; underlying

liver cirrhosis; history of coagulopathy or other disor-

ders contraindicated for EGD or biopsy sampling; and

previous history of H. pylori therapy. Data collected

age, sex, medical history, underlying disease, drug his-

tory, alcohol consumption, presenting symptom(s),

Rockall score, Blatchford score, gastroduodenal

lesion(s) and presence or absence of blood in the stom-

ach were recorded. An informed consent was obtained

from each subject. This study was approved by the

Human Medical Ethics Committee of Rajavithi Hos-

pital, Bangkok, Thailand.

Endoscopy and sample collection

During endoscopy, 5 mL of gastric juice was as-

pirated via the endoscope using a sterile tube that was

passed through the suction channel. The gastric fluid

was collected in a disposable sterile syringe. Biopsy

forceps were sterilized by autoclaving to eliminate cross

contamination of the endoscopic equipment. Gastric

biopsy specimens were taken for rapid urease test (1

from the gastric body and 1 from the antrum), histol-

ogy (1 from the body and 1 from the antrum), culture

(1 from the body and 1 from the antrum). The sensitiv-

ity, specificity, positive predictive value (PPV), nega-

tive predictive value (NPV), accuracy, positive and

negative likelihood ratio for gastric juice H. pylori PCR

were compared against histology, rapid urease test, and

H. pylori to establish the efficacy of the diagnostic ap-

proach.

Rapid urease test

Gastric biopsy specimens from the antrum and

the gastric body were tested by Pronto® dye test (Medi-

cal Instrument Corp, Solothum, Swizerland), which

was read in 60 minutes after sampling. Color change

from yellow to pink was considered to indicate a posi-

tive test.

Histological examination

Gastric biopsy specimens from the antrum and

the gastric body for histopathology were stained with

hematoxylin and eosin for the detection of H. pylori.

The degree of gastritis was scored using Sydney sys-

tem(14). The specimens were interpreted by a histo-

pathologist who was blinded to the patient status and

the results of other laboratory tests.

H. pylori culture

Gastric biopsy specimens from the antrum and

the gastric body for culture were transferred in brain-

heart infusion for examination. A positive culture was

defined as bacterial growth within 7 days. The organ-

isms were identified as H. pylori by gram-stain, colony

morphology and positive oxidase, catalase and urease

reactions.

Gold standard diagnosis

A patient was classified as being H. pylori posi-

tive on the basis of a positive culture or a positive rapid

urease test plus histopathology.

Gastric juice PCR

5 mL of gastric juice was buffered to neutral pH

with 5 mL of Tris [0.67 mol/L, pH 7.4]. The sample

was centrifuged at 10,000*g for 20 mins. The super-

natant was then separated, and the pellet component

combined with sterile distilled 100 μL of lysis buffer

[100 MMol/L NaCl, 10 MMol/L Tris-HCl pH8.0], 20

hrs chloroform extraction and ethanol precipitation, in

accordance with the previous study(10).

PCR amplification

DNA extraction was performed using an auto-

mated DNA extraction [Magna pure Compact Nucleic
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and Isolation Kit-Roche], after which the DNA was

eluted in 200 μL of nuclease-free water and stored at -

200c for subsequent real time polymerase chain reac-

tion [RT-PCR] analysis using Hybridization probe and

primer of [Tibmol, Germany]. The forward primer

HP23S1 [5'-GGA GCT GTC TCA ACC AGA GAT TC-

3'] and reversed primer HP23S2 [5'-CGC ATG ATA

TTC CC [AG] TTA GCA G-3'] being the specific se-

quence for 23SrRNA gene of H. pylori and the hybrid-

ization probes HP23S3[5'-GGA GCT GTC TCA ACC

AGA GA [Red640] TTC-3'] and HP23S4 [5'-GGA ATT

TTC ACC TCC ACT ACA ATT TCA CTG[Fluo]-3']

were used for 23SrRNA gene of H. pylori in accor-

dance with the previous study(10).

Statistical analysis

Statistical analysis was performed using SPSS

system. The descriptive analysis was mode for demo-

graphic and clinical features. Results were presented

as ± SD for quantitative variables and number (per-

centage) for qualitative variables. Sensitivity, specific-

ity, accuracy, predictive values of positive and nega-

tive results were calculated in accordance with stan-

dard methods. χ2 test and 95%CI were used to com-

pare the sensitivity, specificity and accuracy of differ-

ent diagnostic methods. p<0.05 was considered statis-

tically significant.

RESULTS

Sixty-four patients were included in this study

(Table 1) presented the demographic data of patients

[41 males, 23 females, mean age 59 years, history of

NSAIDS (21.9%), and aspirin use (48.4%)]. EGD

showed lesion(s) in the stomach (79.7%), the duode-

num (9.4%) as shown in Table 2. Based on the gold

standard for diagnosis, 43.8% were H. pylori positive

and 56.2% were H. pylori negative. H. pylori positiv-

ity was documented in 62.5% of all rapid urease tests,

65.6% in gastric juice PCR, and 10.9% in histology

(Table 3). Table 4 presents the sensitivity, specificity

and accuracy of various tests in diagnosing H. pylori

infection. The sensitivities of rapid urease test, histol-

ogy, culture, and gastric juice PCR were 92.9%, 25%,

96.4%, 92.9% respectively. For patients with

intragastric blood at EGD, gastric juice PCR was posi-

tive in 60%, versus 70% in patients without intragastric

blood at EGD (p=0.373).

The patients were divided into 2 groups accord-

Table 1. Baseline characteristics of patients with upper

gastrointestinal bleeding.

Total (n = 64)
Characteristics

Number Percent

Age

Mean±S.D. 59.61±15.80

Median (min-max) 61 (18 - 85)

Gender

Male 41 64.1%

Female 23 35.9%

Underlying diseases

Diabetes mellitus 16 25.0%

Hypertension 25 39.1%

CAD 7 10.9%

Dyslipidemia 11 17.2%

Chronic kidney disease 12 18.6%

HT 1 1.6%

SLE 1 1.6%

Stroke 6 9.4%

History of drugs

Aspirin 31 48.4%

NSAIDS 14 21.9%

Symptom to EGD

Melena 34 53.1%

Hematemesis 17 26.6%

Melena and Hematemesis 13 20.3%

Alcohol drinking 20 31.2%

History herbal used 8 12.5%

Amount of PRC transfusion (units) (n=44)

Mean±S.D. 2.50 ± 1.41

Median (min-max) 2 (1 - 8)

Rockall score

Mean±S.D. 2.52 ± 1.86

Median (min-max) 2 (0-8)

Blatchford score

Mean±S.D. 11.23 ± 3.82

Median (min-max) 3.82 (3 - 19)

ing to the presence or absence of blood in the stomach

to determine the relationships between intragastric

blood and sensitivities of biopsy-based tests for H.

pylori infection. The sensitivities of rapid urease test,

histology, culture and gastric PCR were 92.9%, 42.9%,

92.9%, 92.9% in patients with intragastric blood, and

92.9%, 7.1%, 100%, 92.9% in those without

intragastric blood, respectively. There were no signifi-
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Table 2. Endoscopic findings.

Total (n = 64)
EGD

Number Percent

Site of lesion

Stomach 51 79.7%

Duodenum 6 9.4%

Stomach and Duodenum 7 10.9%

Stomach (n=58)

Gastric ulcer 30 51.7%

-Clean base ulcer 26 86.3

-Non bleeding visible vessel 4 13.7

Erosive gastritis 15 25.8%

Hemorrhagic gastritis 8 13.8%

Non-erosive gastritis 2 3.4%

Malignancy 2 3.4%

Mallory Weiss tear 2 3.4%

Duodenum (n=13)

Duodenal ulcer 13 100%

Table 3. Results of H. pylori testing by rapid urease test, histology, culture, gastric juice PCR.

Positive Negative

Number Percent Number Percent

Rapid urease test 40 62.5% 24 37.5%

Histology 7 10.9% 57 89.1%

Culture 27 42.2% 37 57.8%

Culture or (Rapid urease test plus Histology) 28 43.8% 36 56.2%

Gastric juice PCR 42 65.6% 22 34.4%

Table 4. Comparison of sensitivity, specificity and accuracy of various tests in diagnosing H. pylori infection.

Test Sensitivity Specificity PPV NPV Accuracy LR LR

(%) (%) (%) (%) (%) positive negative

Rapid urease test 92.9 61.1 65 91.7 75.0 2.3 0.11

(75.0-98.8) (43.5-76.4) (48.3-78.9) (71.5-98.5) (1.57-3.64) (0.03-0.46)

Histology 25.0 100 100 63.2 67.2 - 0.75

(11.4-45.2) (88 -100) (56.1-100) (49.3-75.2) (0.61-0.93)

Culture 96.4 100 100 97.3 98.4 - 0.04

(79.7-99.8) (88-100) (84.5-100) (84.2-99.9) (0.01-0.24)

Gastric juice PCR 92.9 55.6 61.9 90.9 71.9 2.09 0.13

(74.0-98.8) (38.3-71.7) (45.7-76.0) (69.4-98.4) (1.43-3.05) (0.03-0.51)

cant differences in the sensitivities of rapid urease test,

histology, and gastric PCR between the patients with

and without blood in the stomach as shown in Table 7

and Table 8.

DISCUSSION

H. pylori infection has been associated with gas-

tric disorders such as chronic gastritis, duodenal ulcer,

gastric ulcer, and MALT lymphoma(1). H. pylori status

in a patient with upper gastrointestinal bleeding is of

importance. The true prevalence of H. pylori remains

controversial at about 70-90%. Many studies have

noted that biopsy-based tests including rapid urease

test, histology and culture all have low sensitivity to

detect H. pylori(16-18). In a previous study, gastric juice

PCR which is a non-invasive test for the diagnosis H.

pylori infection had a greater sensitivity than histol-

ogy(15). In this study, we also noted that the sensitivity

of rapid urease test, histology and culture were 92.9%,
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Table 5. Comparison of gastric juice PCR, histology and rapid urease test using positive culture or positive rapid urease test

plus histology as a gold standard.

Gold Standard

Positive (n=28) Negative (n=36) p-value

Number Percent Number Percent

Rapid urease test < 0.001

Positive 26 92.9% 14 38.9%

Negative 2 7.1% 22 61.1%

Histology 0.002

Positive 7 25.0% 0 0%

Negative 21 75.0% 36 100%

Culture < 0.001

Positive 27 96.4% 0 0%

Negative 1 3.6% 36 100%

Gastric juice PCR < 0.001

Positive 26 92.9% 16 44.4%

Negative 2 7.1% 20 55.6%

Table 6. Effect of intra-gastric blood on sensitivity of various tests in diagnosing H. pylori infection.

Intra-gastric blood

Presence (n=30) Absence (n=34) p-value

Number Percent Number Percent

Rapid urease test 0.244

Positive 21 70.00% 19 55.90%

Negative 9 30.00% 15 44.10%

Histology 0.044

Positive 6 20.00% 1 2.90%

Negative 24 80.00% 33 97.10%

Culture 0.862

Positive 13 43.30% 14 41.20%

Negative 17 56.70% 20 58.80%

Gastric juice PCR 0.373

Positive 18 60.00% 24 70.60%

Negative 12 40.00% 10 29.40%

25%, 96.4%, respectively, while gastric juice PCR

reached a sensitivity of 92.9%.

In our study, the sensitivities of rapid urease test,

histology, culture and gastric juice PCR were 92.9%,

42.9%, 92.9% and 92.9% in patients with intra-gastric

blood, and 92.9%, 7.1%, 100% and 92.9% in patients

without intra-gastric blood.

In previous studies, the sensitivities of rapid ure-

ase test, histology, culture, and gastric juice PCR were

reduced in the presence intra-gastric blood. These data

imply that the presence of lower diagnostic yields. An

in vitro study also showed that sheep’s blood inhibited

the growth of H. pylori in broth medias(19), but no dif-

ference was noted between absence or presence of
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Table 8. Comparison of sensitivity, specificity and accuracy of various tests in diagnosing H. pylori infection when absence

of intra-gastric blood.

Test Sensitivity Specificity PPV NPV Accuracy LR LR

(%) (%) (%) (%) (%) positive negative

Rapid urease test 92.9 70 68.4 93.3 79.4 3.09 0.10

(64.2-99.6) (45.7-87.2) (43.5-86.4) (66.0-99.7) (1.56-6.14) (0.01-0.70)

Histology 7.1 100 100 60.6 61.8 - 0.92

(0.4-35.8) (42.2-76.6) (0.80-1.07)

Culture 100 100 100 100 100 - -

PCR 92.9 45 54.2 90 64.7 1.69 0.16

(64.2-99.6) (23.8-67.9) (33.2-73.8) (54.1-99.5) (1.11-2.58) (0.02-1.18)

blood in the stomach. Further investigation is needed

to clarify this observation.

Ours is the first study to detect H. pylori by gas-

tric juice PCR in patients with upper gastrointestinal

bleeding. The use of gastric juice PCR can be recom-

mended to exclude H. pylori infection in upper gas-

trointestinal bleeding patients who cannot be reliably

tested by biopsy-based tests such as rapid urease test,

histology or culture.

Results from this study should be confirmed in a

larger group of patients. Limitation of this study found

the low sensitivity of classic methods in these patients

make it difficult to evaluate the new method such as

PCR. Therefore, it may be that results identified as false

positive but rather that the results obtained with clas-

sic methods were false negatives. In this study, sensi-

tivity of histology was lower than other method due to

only stain with hematoxylin and eosin for the detec-

tion of H. pylori.

In conclusion, gastric juice PCR which is non-

invasive, non-biopsy based test is highly sensitive for

determining H. pylori status in patients with upper gas-

trointestinal bleeding. However, no significant differ-

ence was noted regarding the sensitivity of the test in

the presence or in the absence of intra-gastric blood.
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