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Abstract t 

Objectives:Objectives: The antigen based stool assay has proven to be accurate in diagnosing 

HelicobacterHelicobacter pylori infection in dyspeptic patients. We evaluated the //. pylori antigen-based 

stooll  assay (HpSA) in patients with peptic ulcer bleeding. 

Methods:Methods: Thirty-six patients with peptic ulcer bleeding underwent endoscopy and antral and 

corpuss biopsy specimens were taken for rapid urease test, histology and culture. The first 

stooll  sample after admission was collected for the HpSA test. To evaluate cross-reaction with 

bloodd constituents, citrated blood samples from 10 healthy volunteers (nine //. pylori serology 

negativee and one //. pylori serology positive) were assessed by the HpSA test. 

Results:Results: A total of 36 consecutive ulcer-bleeding patients (21 male) with a mean age of 6C>,5 

yearss were included in the study. Using either culture or rapid urease test and histology as the 

"goldd standard", the sensitivity and specificity of the HpSA test was 100% and 52%, 

respectively.. Citrated blood samples of three //. pylori negative and one //. pylori positive 

volunteerr gave a positive result in the HpSA test, suggesting cross-reaction with blood 

constituents. . 

Conclusions:Conclusions: The HpSA test gave a high number of false positive results in patients with 

pepticc ulcer bleeding, probably due to blood constituents cross reacting in the enzyme 

immunoassay.. The HpSA test is not accurate for testing //. pylori infection in patients with 

pepticc ulcer bleeding. 
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Introduction n 

Non-steroidall  anti-inflammatory drug (NSAID) use and Helicobacter pylori (H. pylon) 

infectionn play an important, probably largely independent role, in the etiology of ulcer 

disease,, and are both significant risk factors for developing ulcer bleeding.1" Eradication of 

H.H. pylori prevents ulcer recurrence and reduces the rate of recurrent peptic ulcer bleeding 

(PUB).. " Therefore, accurate diagnosis of the infection is essential in the management of 

PUB. . 

Combinationss of (invasive) tests including rapid urease test (RUT), histology and culture or 

thee urea breath test (UBT) are highly accurate in diagnosing //. pylori infection in peptic ulcer 

diseasee or dyspeptic patients.8" However, in patients with PUB the accuracy of invasive and 

non-invasivee H. pylori tests is often disappointing.""1"1 In addition, it might not be possible to 

takee biopsies during emergency endoscopy, when patients are in critical conditions. UBT can 

bee performed when patients resume oral feeding, however, most patients are on acid 

suppressivee medication, which might lead to false negative UBT results.9'14 Recently, a non-

invasivee test to detect H. pylori antigen in stool specimens of//, pylori infected patients has 

beenn evaluated. The test was reliable, easy-to-use and inexpensive for diagnosing H. pylori 

infection,, with a pre-treatment sensitivity of 92-94% and specificity of 92-93%.y j ? 

Inn this study the //. pylori Stool Antigen (HpSA) test was evaluated in patients with PUB. In 

addition,, the effect of the presence of blood on the performance of the antigen-based stool 

assayy was evaluated. 

Materialss and Methods 

Subjects Subjects 

Consecutivee patients, 18 years of age or older, with melena and or hematemesis due to 

gastroduodenall  ulcer bleeding, who underwent an esophagogastroduodenoscopy. were 

eligiblee for the study. An ulcer was defined as a disruption in the mucosal integrity of> 3 mm 

withh apparent depth. Endoscopic therapy was given at discretion of the endoscopist. Patients 
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previouslyy treated for H. pylori infection and patients with antibiotic use in the last four weeks 

orr using proton pump inhibitor or H2 receptor antagonist the last two weeks were excluded. 

Otherr exclusion criteria were previous gastric surgery, coagulopathy or other disorders that 

aree contra-indications for endoscopy and/ or biopsy sampling, upper gastro-intestinal bleeding 

causedd by other lesions and discharge before collection of a feces sample. Data about age, 

sex.. medical history, distribution of symptoms, drug history, gastric and, or duodenal lesion, 

andd presence or absence of blood in the stomach were recorded. Informed consent was 

obtainedd from each patient before inclusion into the study. 

DiagnosticDiagnostic procedures o/H. pylori infection 

Duringg endoscopy one antral and one corpus biopsy were obtained for RUT (CLO test; 

CampylobacterCampylobacter like organism test. Delta West, Bentley, Australia). The samples were 

incubatedd at room temperature and monitored for color change at 1 hour, 24 and 36 hours 

AA CLO-test was considered positive with the appearance of an appropriate color change from 

yelloww to red. Two antral and two corpus biopsy specimens were taken for routine 

histologicall  examination, and for culture. Biopsy specimens used for bacterial culture were 

placedd in 2 ml of normal saline at 4°C and then smeared on the surface of a chocolate agar 

platee (3% hemoglobin in GC agar base, Oxoid CM 367, Unipath, Basingstoke, England) and 

onn a horse blood agar plate (7% defibrinated horse blood in Columbia agar base, Oxoid CM 

333 1, Unipath) containing Skirrow supplement (Unipath). Isolates were identified as H. pylori 

byy Gram stain morphology and by urease, oxidase and catalase positivity. 

Thee biopsy specimens for histological examinations were fixed in 10% buffered formalin and 

routinelyy processed. Paraffin sections (5 um) were cut and stained by hematoxylin and eosin 

andd were blind and at random examined. 

HpSAHpSA test 

Thee first stool sample after admission was collected and stored at -20'C until the HpSA test 

wass performed. Analysis of stool samples was carried out using a commercial available 

enzymee immunoassay. Premier Platinum HpSA (Meridian Diagnostics, Inc., Cincinnatie, 

USA)) and performed according to the manufacturer's protocol. Using optical density 

measuredd at single wavelength of 450 nm (OD«,), the cut-off levels of the HpSA assay were 

ODD 450 < 0.140 for a negative result. 0.140 > OD45o< 0.160 OD as equivocal, and OD4s,i> 
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0.1600 for a positive result, as recommended by the manufacturer. The HpSA test was 

performedd without knowledge of the other test results. 

DefinitionDefinition of 11. pylori infection 

AA patient was considered to be infected with H. pylori if either culture was positive or if both 

histologyy and CLO test were positive.1" 

HealthyHealthy volunteers 

Too study the effect of blood on the HpSA test, citrated blood was collected from 10 healthy 

volunteerss after informed consent. To mimic the presence of blood in liquid stool samples 

oftenn seen in patients with PUB, HpSA was performed on solely citrated blood (100 ul). In 

addition,, one gram of a solid feces sample, which had prev iously been shown to be //. pylori 

negativee by HpSA (OD^,, - 0.059). was liquefied by mixing with 3.5 ml phosphate buffered 

salinee (PBS). The HpSA test was performed on the liquefied stool sample (125 ul) mixed with 

ann equal volume citrated blood. As controls 100 ul of citrated PBS and liquefied HpSA tested 

negativee feces mixed with an equal volume of citrated PBS were tested by the HpSA. 

Serology Serology 

IgGG antibodies against H. pylori in the sera often volunteers were detected by enzyme linked 

immunosorbentt assay (HM-CAPIM ELISA Fnteric Products. Inc. Stony Brook. NY). A cut 

offf  level of 1.8 U/l was used according to the manufacturer's instructions. 

StatisticalStatistical analyses 

Specificity,, sensitivity, positive and negative predictive values and positive and negative 

likelihoodd ratios were calculated using the invasive tests as reference value (positive culture 

orr positive histology and CLO-test). The Mann-Whitney test was used to compare groups. 

Results s 

ComparisonComparison of diagnostic tools for //. pylori infection in patients with PLB 

AA total of 36 consecutive PUB patients (21 male. 1 5 female) v\ ith a mean age of 69.5 years 

(rangee 18-100) were included in the study. Duodenal ulcers were found in 56'\, and gastric 

ulcerss in 44"«. as the origin of gastrointestinal bleeding. Fifty-six percent was using NSAIDs. 
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Thee CLO-test was missing in three patients (one with positive culture, one with both positive 

culturee and histology and one with both negative culture and histology). In one patient the 

CLO-testt became positive between 24 and 36 hours. Clear-cut HpSA results were obtained 

fromm 35 (97%) patients. One patient had an OD. ,̂ of 0.147 at initial testing, re-testing showed 

aa positive result. OD^n 0.167. 

Off  36 patients. 15 (42"o) were //. pylori positive by culture or histology and CLO-test. With 

HpSAA test the median OD4_MI was 1.36 (range 0.18-3.50) and 0.16 (range 0.06-1.55) in the 

patientss positive and negative for H. pylori respectively (p<0.01). Of the 21 H. pylori negative 

patients,, the feces samples of 10 patients yielded a false positive HpSA test result with a 

mediann OD^, of 0.21 (range 0.16-1.55). The performance of the different tests is shown in 

tablee 1 and 2. 

Tabicc I . Comparison of different diagnostic test to assess H. pylon infection in 3fi patients with peptic ulcer 
bleeding g 

H.. p\ lori infection assessed b> 

No.. Patients culture histology Rl'T HpSA 

Truee posili\ e 

111

11  NA

]] - NA 

ItuletermiiiLiiL' ' 

]]  -  -

Negative e 

XX -

11 - - NA 

11 1 

NA:: not available. R I T : rapid urease test. HpSA: Helicobacter pylori Stool Antigen test. 

Sensitivityy of the HpSA test was high, 100%. whereas specificity was only 52%. Positive 

likelihoodd ratio was 2.1 and negative likelihood ratio was 0. There was no relationship 

betweenn presence or absence of blood in the stomach and the result of the HpSA test. From 

thee 25 patients with a positive HpSA test. 8 patients (of whom 5 were H. pylori positive 

accordingg to the 'gold standard") had blood in the stomach and 17 patients (of whom 10 were 
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H.. pylon positive according to the 'gold standard') did not have blood in the stomach 

(p=0.22). . 

Tablee 2. Performance of the Helicobacter pylori Stool antigen (HpSA) test using positive culture or both positive 
histologyy and rapid urease test as gold standard, in 36 patients with peptic ulcer bleediniz. 

HpSA A 

Sensitivityy (%) 

(95%%  CI) 

100 0 

(100-1001 1 

Specificityy (%) 

(95%%  CI) 

52 2 

(311 - 73) 

PPVV  (%) 

60 0 

NPVV  (%) 

100 0 

PPV:: Positive predictive value. NPV: negative predicting value. 95% CI: 95% Confidence Interval. 

EffectEffect of human blood on the performance of the HpSA test 

Sincee 48% of the H. pylori negative patients were positive by the HpSA test, cross-reactivity 

withh blood constituents in the antigen-based stool assay was anticipated and subsequently 

evaluated.. Citrated blood from 10 healthy volunteers, of whom one was H. priori positive by 

serology,, was assessed by the HpSA. Of 10 blood samples, 4 were positive by HpSA, 

includingg the sample from the subject with a positive //. pylori serology. The OD450 for all 4 

sampless was well above the cut-off level. 

Thee OD4.S0 of the mixture of citrated blood and an equal volume of//, priori antigen negative 

fecess was significantly higher than that of the H. pylori antigen negative feces sample without 

citratedd blood (mean OD4>o 0.091 vs 0.059, p<0.001). Citrated PBS without blood, as well as 

citratedd PBS mixed with an equal volume of HpSA negative feces, remained negative with a 

similarr mean OD450. 

Discussion n 

Thee results of this study show the limited accuracy of the antigen-based stool immunoassay to 

assesss H. priori infection in PUB patients. Taking the invasive tests as reference value. 48% 

of//,, pylori negative patients had a positive HpSA test result (sensitivity 100% and specificity 

52%).. The unexpectedly high number of positive results can either be explained by improved 
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sensitivityy (true positive) or false positive results. The latter hypothesis is supported by the 

resultss of experiments, in which feces samples mixed with blood were assessed by the HpSA. 

Thee 'gold standard' for H. pylori infection, as suggested by the Maastricht Consensus Report 

1997u\\ being positive culture or both a positive histological examination and a positive RUT 

test,, might not be applicable in PUB patients. 

Thee sensitivity of the RUT in ulcer bleeding is often rather low, ranging from 41% to 75%" 
, 3 J77 which is usually explained by the buffering effects of blood and especially of albumin'*. 

Inn our study only one patient had a positive histology with both negative RUT and culture. 

Consideringg this patient H. pylori positive, the specificity of the HpSA w ill be 55%. Several 

studiess have also reported a low sensitivity of culture, ranging between 34-80%. and of 

histology,, ranging between 33-77% in PUB patients.11"13 In one study, the sensitivity and 

specificityy of the combination of invasive tests (RUT. histology and culture) were 49% (95% 

CI:: 40-57) and 91% (95% CI: 83-99) respectively.13 In our study, there was a high agreement 

ratee between histology and culture, suggesting a good performance of these tests. 

Thee accuracy of the UBT is claimed to be high.4 This test can be done as soon as the patient 

resumess oral feeding. However, the use of antisecretory agents often leads to false negative 

UBTT results.141" Furthermore, the UBT is expensive and requires specialized equipment. 

Withh sensitivity > 95%, serology seemed more sensitive than invasive tests for PUB 

patients.""  One of the problems of serology is that discrimination between actual or past 

infectionn is impossible. 

Thee //. priori Stool Antigen test could be an alternative to assess H. pylori infection. In 

patientss with peptic ulcer disease or dyspeptic symptoms, the pre-treatment HpSA test seems 

accurate.1'155 The current recommendation of the Maastricht Consensus Report 2-2000 is to use 

thee HpSA test for both pre- and post-treatment //. pylori testing as an alternative if 

endoscopy-basedd tests are not clinically indicated and the UBT is not available. 

Upp to now there is only littl e literature about the performance of the HpSA in PUB. In an 

article,, published in Spanish, the HpSA test was evaluated in 32 patients with upper 

gastrointestinall  bleeding. In this stud) the sensitivity and specificity of the HpSA were 
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respectivelyy 95.6% and 33.3%." In agreement with our results a high number of false positive 

HpSAA test results were found. However, the authors did not find an association between the 

testt results and the presence or absence of melena and concluded, in contrast to our results, 

thatt the HpSA test was not influenced by the presence of blood. 

Partt of the false positive results found in our study could be due to a response to cross-

reactingg antigens in blood, as demonstrated in the experiment evaluating the effect of blood 

onn the HpSA testing. Blood group antigens may cause this cross-reaction with blood 

constituents.. It is known that H. pylori exhibit mimicry by expressing Lewis antigens." In 

fecess samples, cross-reaction of the enzyme immunoassay has also been described with 

antigenss of other Helicobacter species such as Helicobacter felis and Helicobacter 

ucinonvx.~~ucinonvx.~~y y 

Inn the present study the HpSA test was evaluated in only a limited number of PUB patients. 

Largerr studies comparing the HpSA test with histology, culture, RUT, UBT and serology in 

PUBB patients are necessary to confirm these data. Based on current findings we conclude that 

inn patients with PUB, blood in the stool reduces the specificity of the HpSA probably due to 

constituentss cross reacting in the enzyme immunoassay. It is obvious that in contrast to the 

advicee for patients with peptic ulcer disease, the use of the HpSA for the assessment of H, 

pyloripylori infection in patients with ulcer bleeding cannot be recommended. Use of HpSA to 

assesss H. pylori infection in PUB patients wil l lead to frequent over-treatment in these 

patients. . 

/// ckno wiedgments 

Thee authors like to acknowledge the expert technical assistance of Mrs M. Feller and thank 

Bipharmaa Diagnostics, Weesp, The Netherlands, for providing the CLO-test used in the study. 

97 7 



ChapterChapter 5 

References s 

1.. Cullen DJ. Hawkey (iVI. Greenwood DC. Humphreys I I . Shepherd V. Logan RE et al. Peptic ulcer 

bleedingg in the elderly: relative roles ofllelieobaeter pylori and non-steroidal anti-inflammatory drugs. 

Gutt 1997:41:459-462. 

2.. Henriksson AE. Edman AC. Milsson 1. Bergq\ ist D. Wadstrom T. Helicobacter pylori and the relation to 

otherr risk factors in patients with acute bleeding peptic ulcer. Seand J Gastroenterol 1998; 33: 1030-1033. 

3.. Gisbert JP. Gonzalez L, de Pedro A. Valbuena M. Prieto B. Llorca I et al. Helicobacter pylori and 

bleedingg duodenal ulcer: prevalence of the infection and role of non-steroidal anti-inflammatory drugs. 

Scandd J Gastroenterol 2001: 36: 717-724. 

4.. Graham DY. Hepps KS. Ramirez EC. Lew GV1. Saeed / A . Treatment ofllelieobaeter pylori reduces the 

ratee of rebleeding in peptic ulcer disease. Scand .1 Gastroenterol 1993; 28: 939-942. 

5.. Labenz J. Borsch G. Role of Helicobacter pylon eradication in the prevention of peptic ulcer bleeding 

relapse.. Digestion 1994; 55: 19-23. 

6.. van der Hulst RW. Rauws EA, Koycu B, Keller JJ. Bruno VU, Tijssen JG et al. Prevention of ulcer 

recurrencee after eradication of Helicobacter pylori: a prospective long-term follow-up study. 

Gastroenterologyy 1997: 113: 1082-10X6. 

7.. Lai KC. Hui WM, Wong WM. Wong BC, Hu W'l 1, Ching CK et al. Treatment of Helicobacter pylori in 

patientss with duodenal ulcer hemorrhage—a long-term randomized, controlled study. Am .1 Gastroenterol 

2000;; 95:2225-2232. 

8.. Wong BC. Wong WM. Wang WH. Tang VS. Young J. Lai KC et al. An evaluation of invasive and non-

invasivee tests for the diagnosis of Helicobacter pylori infection in Chinese. Aliment Pharmacol Ther 

2001;; 15:505-511. 

9.. Vaira D, Holton J, Menegatti M, Ricci C. Gatta L, Geminiani A et al. Review artiele:in\asive and non-

invasivee tests for Helicobacter pylori infection. Aliment Pharmacol Ther 200(1: 14 Suppl 3: 13-22. 

100 Guidelines for clinical trials in Helicobacter pylori infection. Working Party of the European Helicobacter 

pylorii Study Group. Ciut 1997; 41 Suppl 2: SI-S9. 

11.. Tu TC. Lee CL. Wu CH. Chen TK. Chan CC. Huang SH et al. Comparison of invasive and noninvasive 

testss for detecting Helicobacter pylori infection in bleeding peptic ulcers. Gastrointest Endosc 1999; 49: 

302-306. . 

12.. Lee JM. Breslin NP. Eallon C. O'Morain CA. Rapid urease tests lack sensitivity in Helicobacter pylori 

diagnosiss when peptic ulcer disease presents with bleeding. Am J Gastroenterol 2000; 95: 1 166-1 1 70. 

11 3. Colin R. Czernichow P. Baty V. Touze I. Bra/ier F. Bretagne JE et al. Low sensitivity of invasive tests 

forr the detection ofllelieobaeter pylori infection in patients with bleeding ulcer. Gastroenterol Clin Biol 

2000:24:31-35. . 

14.. Laine L. Estrada R, Trujillo M. Knigge K. Fennerty MB. Effect of proton-pump inhibitor therapy on 

diagnosticc testing for Helicobacter pylori. Ann Intern Med 1998; 129: 547-550. 

98 8 



HpSAHpSA test in patients with peptic ulcer bleeding 

15.. Gisbert JP. Pajares JM. Diagnosis of Helicobacter pylori infection by stool antigen determination: a 

systematicc review. Am J Gastroenterol 2001: 96: 2829-2838. 

16.. Technical annex: tests used to assess Helicobacter pylori infection. Working Party of the European 

Helicobacterr pylori Study Group. Gut 1997: 41 Suppl 2: SI0-S18 

17.. Chan HL, Wu JC. Chan FK. Choi CL. Ching JY. Lee YT et al. Is non-Helicobacter pylori. non-NSAID 

pepticc ulcer a common cause of'upper Gl bleeding? A prospective study of'977 patients. Gastrointest 

Endoscc 2001: 53: 438-442. 

18.. Leung WK, Sung JJ, Siu KL, Chan FK, Ling TK, Cheng AF. False-negative biopsy urease test in 

bleedingg ulcers caused by the buffering effects of blood. Am J Gastroenterol 1998; 93: 1914-1918. 

19.. Savarino V, Tracei D. Dulbecco P. Mele MR. Zentilin P, Mansi C et al. Negative effect of ranitidine on 

thee results of urea breath test for the diagnosis of Helicobacter pylori. Am J Gastroenterol 2001; 96: 348-

352. . 

20.. Malfertheiner P. Megraud F. O'Morain C. Current concepts in the management of H. pylori infection-

Thee Maastricht 2-2000 Consensus Report. Aliment Pharmacol Ther 2000; 16: 167-180. 

21.. Lopez PD, Naranjo RA, Munoz MJ, Rodriguez LF, Galvez CC. Chicano GM et al. [Ffficacy of fecal 

detectionn of Helicobacter pylori with the HpSA technique in patients with upper digestive hemorrhage]. 

Gastroenteroll  Hepatol 2001; 24: 5-8. 

22.. Appelmelk BJ, Monteiro MA, Martin SL. Moran AP. Vandenbroucke-Grauls CM. Why Helicobacter 

pylorii  has Lewis antigens. Trends Microbiol 2000; 8: 565-570. 

23.. Shepherd AJ, Williams CL, Doherty CP, Hossack M. Preston T, McColl KE et al. Comparison of an 

enzymee immunoassay for the detection of Helicobacter pylori antigens in the faeces with the urea breath 

test.. Arch Dis Child 2000; 83: 268-270. 

99 9 




