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Background: Recent availability of tests fdrelicobacter pylori antigens in stool samples has provided
potentially useful tools for epidemiological studies and clinical settings. The aim of this study was to
evaluate a monoclonal antibody-bagédpylori antigen stool test in the primary diagnosistbfpylori
infection, and to study the test performance after patients were treated with lanzoprazole, and after
eradication therapyMethods: The study included 122 dyspeptic patients. At gastroscopy, biopsy
specimens were obtained for culture and histology. Stool antigen ¥}-irea breath tests were
performed concurrently. Positive culture alone or a posith€Jfurea breath test in combination with
positive histology defined the reference standard. Forty-three-Hdp patients were treated with
lanzoprazole for 2 to 4 weeks, and stool antigen tests were performed on days 1 and 7 post-treatment.
After eradication therapy, 32 patients were re-examinedHfqylori infection. Results: Prevalence oH.

pylori was 44.3%. Sensitivity and specificity for the stool antigen test in the primary diagnokis of
pylori infection were 98% and 94%, with positive and negative likelihood ratios of 16.7 and 0.02,
respectively. All patients had positive stool tests immediately after lanzoprazole treatment, whereas 2
patients had negative stool tests after 7 days. Triple therapy rendered all patients stool test negative.
Conclusions: The monoclonal antibody-based stool antigen test is an accurate tool in the primary
diagnosis oH. pylori infection and after eradication therapy. Lanzoprazole treatment does not influence
the clinical performance of the test.
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and duodenal ulcer (1, 2), and is in addition classepidemiological studies, and may also be unsuitable for

fied as a carcinogen (3-5). The presenceHof testing children.
pylori infection can be detected by several methods, some ofSerology is not practical for the diagnosis of ongoirg
which require gastroscopy. These methods have differgmori infection, as the antibody level falls slowly after
advantages and disadvantages (6—8). The patchy distributeradication, yielding false positive results and thus a low
of H. pylori infection in the gastric mucosa is a challenge tgpecificity (11, 12). The urea breath test has a high degree of
diagnostic methods based on biopsy, as obtaining too litdecuracy whetherfC]-based or 1*C]-based, and is in many
material can lead to a false negative result. The culturirig. of studies considered to be the reference standard (13-15).
pylori is difficult owing to slow growth and the demand for aHowever concerns over radiation may limit the use’6€]-
microaerobic atmosphere, resulting in a low sensitivity. Howsrea, and the employment of thé3C]-urea breath test
ever, since there are expected to be no false positive resultsexfuires expensive equipment for analysis.
culture, the specificity is close to 100% (9). Histology is Inrecentyears a new diagnostic tool has been available; the
highly observer dependent, although it is a good method in thetection ofH. pylori antigen in stool samples. The main
hands of a trained pathologist (10). The rapid urease testadvantages are the non-invasive nature of this procedure, and
based on the urease activitylaf pylori in a biopsy sample. It the fact that the patient can obtain a stool sample at home and
is convenient because of the rapid test results, but teend it to the laboratory for analysis. The first commercially
accuracy of the rapid urease test is not optimal (9). A majavailable stool test was based on polyclonal antibodies, and

I I elicobacter pylori is a major risk factor for gastric drawback of all invasive methods is that they are not suited to
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has been thoroughly evaluated with reports of a sensitivity pre- and post-eradication, and also to evaluate the effect of
the range of 86%—100% (16, 17) and a specificity of 70%dPPI treatment on test performance.
100% (17, 18).
In this study_ we have evaluated a newly_ develqpeﬂ}laterials and Methods
monoclonal antibody-based, commercially available kit for
detectingH. pylori antigen in faeces. It features a novePatients
enzyme-linked immunosorbent assay (EIA) amplification Patients aged between 18 and 75 years with upper
technique, which, theoretically, allows the detection afibdominal complaints referred to gastroscopy from primary
smaller amounts of antigen compared to traditional El&are physicians and not previously examined or treatet for
methods. pylori infection were eligible for the study. Exclusion criteria
Treatment with acid-inhibiting agents is common amongere the use of PPIs, Fantagonists, bismuth or antibiotics
dyspeptic patients, even with proton pump inhibitors (PPIsjuring the 4 weeks prior to examination, pregnancy, serious
which are the most effective acid inhibitors (19). In generaliver disease, prosthetic heart valves or grafts and serious
PPI therapy is known to interfere witd. pylori diagnosis; it illness in general.
diminishesH. pylori load and enzyme activity, leading to The study took place at the outpatient clinic of the Dept. of
lower sensitivity of both invasive tests and urea breath tesBastroenterology, University Hospital of Northern Norway,
(20). The use of PPIs has been shown to affect the outcomelobmsg, from October 2002 to October 2003. Patients were
the polyclonal antibody-baseH. pylori stool antigen test invited to participate in the study by letter in advance of their
(21-23). However, there are no published data on the effectaifendance at the clinic. The course of the study is presented
PPI treatment on test results of monoclonal antibody-basedFig. 1. About half of the invited patients were not enrolled,
tests. because of the presence of exclusion criteria, unwillingness to
The purpose of this study was to evaluate the monoclongdrticipate or they attended the clinic on a day that was too
antibody-basedH. pylori stool antigen test as compared to dusy for inclusion. Of the invited patients, 131 were initially
reference standard in the detectiortbfpylori infection both  enrolled. Nine patients failed to provide a stool sample despite

Enrolment
n=131
|
[ 1
Selection Exciusion
Reference and stool tests Failed to present
n=122 stool sample
n=9
I
[ ]
Hp +ve Hp -ve
n=54 n=68
[ | !
PPl treatment Declined further
Lanzoprazole 2-4 wecks participation
n=43 n=11

|

Day 1 post-PPi
Hp stool test
n=43

l

Day 7 post-PPI
Hp stool test
n=39
{4 excluded)

[
[ |

Eradication therapy Drop-outs
n=32 n=11

Post-eradication
Reference and stool tests
n=32

Fig. 1. Study design.
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giving their consent, leaving 122 patients in the study (58 Fable I. Performance of th. pylori antigen stool test compared to

(44%), 64 M, mean age 48 years, range 20—76). the reference standard in the primary diagnosid gfylori infection
Patients diagnosed witH. pylori infection (=54) were Reference standard

invited to participate in the second part of the study, con-

cerning the effect of PPI treatment. Eleven patients declined

Hp +ve Hp—ve  Total

o . . Stool test4ve 53 4 57
further participation, leaving 43 Hp-ve patients, who were Stool testfve 1 64 65
given lanzoprazole at 30 mg daily for 2 or 4 weeks (4 weeks if Total 54 68 122

a peptic ulcer was diagnosed at endoscopy). They were
instructed to obtain stool samples on day 1 and day 7 after the
end of this treatment. a positive culture alone or a combination of a positit&c]-
Finally, 32 patients were prescribed a 1-week treatmeuntea breath test and positive histology. Stool test and
with 400 mg ranitidine bismuth citrate b.i.d., 250 mg claritreference tests were all performed blinded to the other test
thromycin b.i.d. and 500 mg metronidazole b.i.d., a regimeesults.
with a reported eradication rate of 97% (2H).pylori antigen
stool test, urea breath test and gastroscopy with biopsies tal@utistical methods
for culture and histological examination were carried out Measurements of test performance were calculated using
between 1 and 2 months after triple therapy. SPSS statistical software (SPSS Inc., Chicago, lll., USA).
This study and the presentation of the results are desigriédsitive likelihood ratio is calculated as sensitivity/(1-speci-
to adhere to the guidelines in the STARD statement (25). ficity) and negative likelihood ratio as (1—-sensitivity)/speci-
ficity.
Tests for H. pylori
Biopsy specimens were obtained from the antrum and bo&8hical considerations
of the stomach during gastroscopy (one each for culture andThe local Regional Committee for Medical Research
two each for histology). The tissue specimens for histologiclthics approved the study. License to register patients
examination were fixed in 10% formaldehyde solution anparticipating in the study was granted by the Norwegian
embedded in paraffin according to standard procedures, dbata Inspectorate. Each subject gave written informed
subsequently cut into Bm sections and stained withconsent.
haematoxylin/eosin and Alcian Yellow/toluidine blue. Biopsy
specimens for microbiological analysis were immediately plﬁesults
on a special transport medium (Portagerm pylori, bicislex,
France), and cultured on Columbia horse-blood agar (Oxoilmong 122 patients who were eligible for analysis, 54 were
UK) with Helicobacter pylori Selective Supplement (Oxoid, H. pylori positive according to the reference standard (Table
UK) in a microaerobic atmosphere for at least 9 days. ). Prevalence oH. pylori infection was thus 44.3% in the
[**C]-urea breath test was performed according to pretudy population. Sensitivity of the stool test was 98% and
viously published protocols (26). Results were expressed gecificity was 94%. Likelihood ratio for a positive test result
recovery of }*C]-CO, in percent of ingested'{C] during was 16.7, and likelihood ratio for negative test result 0.02.
sampling at 10, 20 and 30 min after administration. A cut-ofPositive and negative predictive values were 93% and 98%,
value of 1.86% was used. respectively. At gastroscopy, we found a peptic ulcer
Stool samples were obtained within a few days aftgrevalence of 7%, all ulcers non-bleeding, and no other
gastroscopy (0-2 days), with the patients taken off athajor gastric pathology.
antibiotics or acid-inhibiting medication. The evaluated stool Results for stool tests for the 43 Hpve patients that
test was Amplified IDEIA Hp StAR (DakoCytomation received PPIs are listed in Table Il. Three patients misunder-
Norden, Denmark), previously distributed as Femtoltkhb stood the instructions and obtained the second stool sample
pylori. This test is based on a new amplifying enzymafter having taken the prescribed triple therapy for eradication
immunoassay technique, using a monoclotél pylori  of H. pylori. The second stool samples from these patients
antibody, and is processed as a sandwich EIA. Optical density
was re_ad by Spectroph_otometer: The testis qualitative, an.d. t]ha%le Il. Performance of thél. pylori antigen stool test after PPI
numeric results for optical density were converted to positiesaiment
or negative test results, in accordance with the manufacturer's
instructions. The patients sent stool samples (1-2 mL) by
mail, and the samples were frozen -a70°C immediately Day 1 Day 7
upon arrival. Tests were processed at intervals of less than 3 Hp +ve  (1=43) (h=39)
months. Every stool sample was analysed in two wells on the patients  Hp+ve Hp-ve Hp+ve Hp-—ve
. . 43 43 0 37 2
same microtitre plate.
The reference standard for Hpve patients was defined as PPl = proton-pump inhibitor.

Post-PPI treatment stool test
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Table 1ll. Performance of thel. pylori antigen stool test after triple negative likelihood ratio of 0.02 states that the odds are 1:50

therapy that the test comes from an Hpve patient.
Reference standard About half of the invited patients were not enrolled in the
Hp+ve Hp—ve Total study, the main reason for this being the presence of exclusion
criteria, especially the use of acid-inhibiting drugs prior to
Stool test+ve 0 0 0 S .. . -
Stool test—ve 0 32 32 examination. Some eligible patients were unwilling to
Total 0 32 32 provide consent; some were not enrolled despite being invited

by letter, as they attended the outpatient clinic on a day that
was too busy for them to be included. The exclusion of
were excluded from the analysis. One patient did not send tpatients for the latter reason was purely coincidental, and
second stool sample after termination of lanzoprazole treatiould not give rise to selection bias.
ment. Instructions to the patients turned out to be somewhat

Among the 32 patients who had triple therapy, all werthadequate. Three patients misunderstood the protocol and
Hp —ve both by stool test and reference standard at follow-uprovided the second stool sample after PPI treatment not on
The eradication rate for the used regimen was thus 100®ay 7, but later, after having taken triple therapy. We had, on
Specificity of the test after eradication was 100%. Statemethie other hand, expected the patients to be reluctant to deal
of sensitivity is futile, as the prevalence of disease aftevith stool samples, but this proved to be a minor problem.
eradication was 0% (see Table IlI). In our region it is an established practice to refer dyspeptic

The manufacturer claims that a single test is sufficieqatients for gastroscopy regardless of age, and the severity of
when using the monoclonal antibody-based stool test. In thigsease related td. pylori infection was not surprisingly low
study every stool sample was tested twice on the sarmethe study population. Thus spectrum bias can be expected
microtitre plate. Three out of 204 double tests showed dits be of less significance in the interpretation of the test
agreement, which renders an observed agreement betwessults.
tests on the same stool sample of 99%. The optical densitylt is important to remember that, in this study, the test is
values of the tests showing disagreement were close to thmited to assessingl. pylori infection, and not disease. We
cut-off limit, as opposed to most of the remaining test resultsarried out the study in order to evaluate a test primarily for
which were clearly above or below this value (data naise in epidemiological studies, where a non-invasive test with
shown). high diagnostic performance is required for several reasons. It
would seem that the monoclonal antibody-bas&dpylori
antigen stool test has both the non-invasiveness needed, as
well as being a test that performs adequately for this purpose.
The monoclonal antibody-basédl pylori antigen stool test However, this test is also probably quite adequate for diag-
has a high specificity and sensitivity. This is in accordanagosis in a clinical setting.
with previous studies on this test, with reports of sensitivity The EuropeanHelicobacter pylori Study Group has
and specificity in the range of 88.5%-98% and 93.8%—-99%€commended a ‘test and treat’ approach to adult dyspeptic
respectively (23,27, 28). These studies have, however, matients under the age of 45, without particular risk factors or
addressed the effect of PPIs on test performance. In this studgrm symptoms (29). This approach is still controversial, and
we show that short-term use of lanzoprazole does not afféd@s not been generally adapted in Norway. There are still
test outcome. The finding of 2 negative tests out of 39 (5%) @@me unanswered questions; such as, for example, how such
day 7 after the end of PPI treatment is within the limitations ain approach will have an influence on ecology, as well as on
the test. Patients with dyspeptic complaints often use acidng-term outcome for the patients treated. However, in the
suppressing drugs prior to gastroscopy. At our hospitdtest and treat’ approach, the stool test seems very well suited,
patients are instructed not to use any such drugs in the wemcause of the high degree of accuracy and its non-invasive
prior to examination; a severe challenge to many of theroharacter. The accuracy of the monoclodapylori stool test
This method may present a diagnostic tool for patients that areakes it a useful tool to assess infection status after
not able to discontinue PPI therapy. However, as the patiemisadication therapy, comparable with that of the urea breath
tested here had used PPIs for no more than 4 weeks, we $&ht. This is in accordance with previous reports (30). In our
would recommend the discontinuation of PPI treatment fatudy, however, the stool test is measured against the same
most patients prior to testing fot. pylori. reference standard as in the primary diagnosisl.gbylori.

We have given the likelihood ratios, as they incorporate The clinician is too often confronted with test results of
both the sensitivity and specificity of a test, in addition tindeterminate values when using a diagnostic tool. The stool
being unaffected by prevalence of the target disease. téstin this study differed from this, as we found most values to
positive likelihood ratio of 16.7 states that the odds that lze far from the cut-off value of the test.
positive test is from an Hp-ve patient are 16.7 times higher We conclude that the monoclonal antibody-basegylori
than that it originates from an Hpve patient; likewise, a antigen stool test is a reliable and convenient instrument in the

Discussion
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primary diagnosis oH. pylori infection. Single testing, as  minimally invasive methods for the diagnosis le&licobacter
recommended by the manufacturer, is a safe approach air)ldpy'o” infection. J Gastroenterol 2002;37:703-8.

. . . Arents NL, van Zweet AA, Thijs JC, de Jong A, Pool MO,
will reduce the costs of the test. We could not find any " kjeipeuker JH. The accuracy of thédlicobacter pylori stool

evidence to show that short-term treatment with PPIs antigen test in diagnosingl. pylori in treated and untreated
diminishes the value of the test, but recommend caution Patients. Eur J Gastroenterol Hepatol 2001;13:383-6.

. . L 15. Leodolter A, Peitz U, Ebert MP, Agha-Amiri K, Malfertheiner P.
when using the test on patients receiving PPI treatment. Comparison of two enzyme immunoassays for the assessment of

Helicobacter pylori status in stool specimens after eradication

therapy. Am J Gastroenterol 2002;97:1682—6.
Acknowledgements 16. Vakil N, Affi A, Robinson J, Sumdaram M, Phadnis S.

Prospective blinded trial of a fecal antigen test for the detection
This study was supported by Wyeth Lederle Norway, who of Helicobacter pylori infection. Am J Gastroenterol 2000;95:

provided the lanzoprazole for the second part of the study. W 1699-701.

- h . Masoero G, Lombardo L, Della Monica P, Vicari S, Crocilla C,
thank our colleagues who participated in the enrolment 0f ' pygjio A, Pera A. Discrepancy betweerelicobacter pylori

patients and collection of samples, and for skilful technical stool antigen assay and urea breath test in the detection of
and other assistance from nurses and bioengineers at ]‘r%eHellcobacter pylori infection. Dig Liver Dis 2000;32:285-90.

. L . Ni YH, Lin JT, Huang SF, Yang JC, Chang MH. Accurate
Endoscopy Unit. We are also grateful for the contribution 6 giagnosis ofHelicobacter pylori infection by stool antigen test

the Dept. of Medical Microbiology at the University Hospital  and 6 other currently available tests in children. J Pediatr 2000;
of Northern Norway. 136:823—7. )
y 19. Katz PO. Optimizing medical therapy for gastroesophageal
reflux disease: state of the art. Rev Gastroenterol Disord 2003;3:
59-69.
20. Dulbecco P, Gambaro C, Bilardi C, Zentilin P, Mele MR, Mansi

1. Marshall BJ, Warren JR. Unidentified curved bacilli in the C: €t al- Impact of long-term ranitidine and pantoprazole on

: : P : : accuracy of {3CJ-urea breath test. Dig Dis Sci 2003;48:315-21.
it;gzl?lc:tlsolflp_%t!ents with gastritis and peplic ulceration. Lancstll Bravo LE, Realpe JL, Campo C, Mera R, Correa P. Effects of

2. Go MF. Review article: natural history and epidemiology of ~acid suppression and bismuth medications on the performance of
Helicobacter pylori infection. Aliment Pharmacol Ther 2002;16 diagnostic tests foHelicobacter pylori infection. Am J Gastro-
Suppl 1:3-15. ’ enterol 1999;94:2380-3. ) o o

3. Uemura N, Okamoto S, Yamamoto S, Matsumura N, Yamaguchf- Manes G, Balzano A, laquinto G, Ricci C, Piccirilo MM,

S, Yamakido M, et alHelicobacter pylori infection and the Giardullo N, et al. Accuracy of the stool antigen test in the
development of gastric cancer. N Engl J Med 2001;345:829-32. diagnosis ofHelicobacter pylori infection before treatment and

in patients on omeprazole therapy. Aliment Pharmacol Ther
4. Wong BC, Lam SK, Wong WM, Chen JS, Zheng TT, Feng RE, et 2001:15:73-9.

References

al. Helicobacter pylori eradication to prevent gastric cancer in
high-risk region of China: a randomized controlled trial. JAMAaZ3' éndrew_sJ, Mafxrtshden B’t Brlownt.D, Wtongt] V&WObO%tE’ Kelsey M.
2004:291:187-94. omparison of three stool antigen tests Falicobacter pylori

; detection. J Clin Pathol 2003;56:769-71.
5. Hansen S, Melby KK, Aase S, Jellum E, Vollset Selico- ’ .
bacter pylori infection and risk of cardia cancer and non-cardig4- Farup PG, Tholfsen J, Wetternus S, Torp R, Hoie O, Lange OJ.

gastric cancer. A nested case-control study. Scand J Gastro- COMparison of three triple regimens with omeprazole or
enterol 1999:34:353—60. ranitidine bismuth citrate foHelicobacter pylori eradication.

; P PERTE ; e ; Scand J Gastroenterol 2002;37:1374-9.
6. Vaira D, Gatta L, Ricci C, Miglioli M. Review article: diagnosis f ’ . .
of Helicobacter pylori infection. Aliment Pharmacol Ther 2002; 2°- Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP,
16 Suppl 1:16-23. Irwig LM, et al. Towards complete and accurate reporting of

7. Kabir S. Review article: clinic-based testing fisielicobacter studies of diagnostic accuracy: the STARD initiative. Br Med J

- - . : 2003;326:41-4.
pylori infection by enzyme immunoassay of faeces, urine a ’ ; . . .
saliva. Aliment Pharmacol Ther 2003:17:1345-54. % Berstad K, Wilhelmsen I, Berstad A. Biometric evaluation of

8. Monteiro L, de Mascarel A, Sarrasqueta AM, Bergey B, Barberis gastric urease activity in man. Scand J Gastroenterol 1992;27:

; ; - P O 977-83.
C, Talby P, et al. Diagnosis dfielicobacter pylori infection: .
noninvasive methods compared to invasive methods and- KOletzko S, Konstantopoulos N, Bosman D, Feydt-Schmidt A,

evaluation of two new tests. Am J Gastroenterol 2001;96:353-8. V& d?r Elnde A, Kalach N, et ?l' OIIEVtaIutatiﬁr;ﬁ ofbactnovel
9. Pajares-Garcia JM. Diagnosis dlicobacter pylori: invasive monocional enzyme iImmunoassay Tor detectioimei cobacter

methods. Ital J Gastroenterol Hepatol 1998;30 Suppl 3:5320_%3 pylori antigen in stool from children. Gut 2003;52:804-6.

10. Maconi G, Vago L, Galletta G, Imbesi V, Sangalettoi O, Paren Qgﬂa'tﬁm'” K|':> PA‘?'tZ Ui Mainz D, Kafgl S'd Leodolter 'IA |
F, et al. Is routine histological evaluation an accurate test for Valertheiner . A novel immunoassay based on monociona

- - oo A 2. antibodies for the detection dielicobacter pylori antigens in
ggl;fgtftcter pylori infection? Aliment Pharmacol Ther 1999;13: human stool. Z Gastroenterol 2001:39-555-60.

11. Feldman RA, Evans SJ. Accuracy of diagnostic methods used for Malfertheiner P, Megraud F, O'Morain C, Hungin AP, Jones R,

g . ) : p AL 3 Axon A, et al. Current concepts in the management of
empa'ggH’?}E?ngSs;gugﬁ;p?g?gﬁg?ter pylori. Aliment Phar Helicobacter pylori infection: the Maastricht 2-2000 Consensus

: Report. Aliment Pharmacol Ther 2002;16:167-80.
12. Quartero AO, Numans ME, de Melker RA, de Wit NJ. In- g ’ A
practice evaluation of whole-bloodelicobacter pylori test: its S0 eingart V, Russmann H, Koletzko S, Weingart J, Hochter W,

; ; : ; .Sackmann M. Sensitivity of a novel stool antigen test for
ggc:elfglfgss In detecting pepiic ulcer disease. Br J Gen Pract 2000; detection ofHelicobacter pylori in adult outpatients before and

13. Adachi K. Kawamura A. Ono M. Masuzaki K. Takashima T after eradication therapy. J Clin Microbiol 2004;42:1319-21.
Yuki M, et al. Comparative evaluation of urine-based and other

Received 14 April 2004
Accepted 9 June 2004

Scand J Gastroenterol 2004 (11)





