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THE EFFECT OF ERADICATION OF HELICOBACTER PYLORI (Hp) ON
SYMPTOMS OF NON-ULCER DYSPEPSIA (NUD): A RANDOMIZED
DOUBLE-BLIND PLACEBO CONTROLLED TRIAL. S. Veldhuvzen van
Zanten, D. Malatjalian, R. Tanton, D. Leddin, R.H. Hunt,
W. Blanchard et al. Dalhousie University, Halifax and
MoMaster University, Hamilton; Canada.

Hp may play a role in NUD but to date treatment trials
have suffered from methodologic flaws. We previously
validated a symptom score for use as outcome measure (J
Clin Epidemiol l993;46:273) in NUD studies. In this study
Hp-positive patients (N=53) suffering from NUD were
randomized to triple therapy [bismuth subsalicylate (BSS)
302mg qid, amcxycillin 500mg tid, metronidazole 500mg
tid] or identical looking placebo. Placebo was especially
made up for BSS. Patients symptom score were taken and
endoscopy performed (biopsies taken for culture and
histology from antrum and body) at baseline, 6 weeks
(visit 2) and 6 months (visit 3). If patients continued
to be Hp-positive they were actively treated and again
reviewed 6 weeks later (visit 4).
Results: Four patients (two active two on placebo)
dropped out of study before visit 2. Hp was eradicated in
26 of 27 :96%) patients in active group and 1 of 22 (5%)
of placebo group. Although symptoms did improve
throughout the study there were no significant
differences at visit 2,3, or 4 in outcomes (measured on
7-point scales) : global assessment, eight upper GI-
symptoms (eg epigastric pain, belching, postprandial
bloating) and overall quality of life between treatment
groups. It has been suggested that it may take longer for
symptoms to improve following eradication, but no
continuous improvement in symptom severity over time was
found between visit 2 and 3 in Hp eradicated patients.
The study did have 80% power to detect a two point
difference on the seven point symptom score scales that
were used.
Conclusion: Eradication of Hp does not improve NUD-
symptoms when compared to placebo.
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DECISION ANALYSIS OF THE ECONOMIC IMPACT OF H PYLORI ERADICATION
REGIMENS. N. Vakil, B. Fennerty. University of Wisconsin, Milwaukee, WI &
Oregon Health Sciences University, Portland, OR. USA.
We computed a decision analysis model to examine the economic

outcomes of various eradication regimens for H Pylori related DU over a 2
year period & determined the relative costs of each treatmient strategy.
Methods: The 4 regimens studied were H2 receptor antagonist(H2RA) (acute
followed by chronic maintenance), quadruple drug therapy (bismuth +
metronidazole + tetracycline + H2 RA), omeprazole + amoxicillin,
clarithromycin + omeprazole. The economic model was developed & plotted
using standard decision analysis mathematical `roll-back" techniques using
DATA T. software. Clinical success was defined in the model as eradication of
H Pylori & no recurrence. The probability of success or failure for each
regimen was based on published clinical study eradication rates, treatment
regimen compliance, antibiotic resistance rates, annual complication rates.
Health care utilization costs were calculated using published figures for costs
(e.g. HICFA) including costs of primary therapy & complications but not
indirect costs. Eradication rates calculated from published eradication &
resistance data and modified by assumptions regarding compliance were:
H2RA 0%, quadruple therapy 71%, amoxicillin & omeprazole 59% &
clarithromycin & omeprazole 78%. Amoxicillin & omeprazole regimen data
reflect more recent data on eradication success. Sensitivity analysis was
performed using standard techniques to determine the vanables most likely to
affect outcome. Results: The overall 2 year treatment costs for each regimen
were predicted to be: H2 RA: $1654, Amoxicillin + Omeprazole: $820,
Clarithromycin + Omeprazole $661 & quadruple drug therapy $643. Predicted
DU recurrence rates were: H2RA: 86%, Amox+Omeprazole 33%, quadruple
drug therapy 27% and omeprazole +clarithromycin 18%. Quadruple drug
therapy costs are sensitive to compliance with this regimen & 60% of patients
must take 60% of their regimen for the cost of this regimen to be the lowest.
The model is sensiive to eradication rajs-use recurrence is associated
with high cost (office visits, procedures & complications). Eradication rates in
turn are sensitive to compliance & initial drug resistance. The regimen of
Omeprazole & Amoxicillin mnust have an eradication success rate of 72%h to
be comparable to quadruple drug therapy or clarithromycin + omeprazole. If
the eradication success of clarithromycin + omeprazole exceeds 80% it
becomes the least expensive regimen. Conclusions: 1. Quadruple drug
therapy is the cheapest regimen in a compliant population and is followed
closely by dual therapy with clarithromycin and omeprazole. 2. The major cost
of each regimen is in the subgroup of patients failing eradication of H. Pylon
because of the high cost of recurrence and its therapy. 3. Omeprazole +
Amoxicillin is not an effective strategy in the USA where eradication rates are
lower than in Europe.
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SURVEILLANCE OF HEUCOBACTER PYLORI RESISTANCE TO
ANTIMICROBIAL AGENTS IN BELGIUM FROM 1989 TO 1994
Y. GlugyMnski,1 S. Goutier,2 C. Van den Borre,2,3 J.-P. Butzler,2,3 A.

Burette.4 H6pital Andr6 Vesale, Montigny-le-Tilleuil,1 H6pital Brugmann,2
Hopital St.-Pierre,3 and Nouvelle Clinique de la Basilique,4 Bruxelles,
Belgique.
Helicobacter pylon resistance to antimicrobial agents is of particular

concem because it is a major determinant in the failure of eradication
regimens. Among the antibiotic classes to which both primary and
acquired resistance have been reported 5-nitroimidazole as well as the
macrolides are mostly concerned and cross resistance is noted within a
class. On the other hand, resistance to 3-lactam in general and to
amoxicillin in particular has not yet been documented.
AIM OF THE STUDY: To assess the level of primary antimicrobial drug

resistance in H.pylori strains isolated in Brussels over a 6-year period from
1989 to 1994. METHOD: A representative sample of H.pylori strains was
randomly selected from our collection (20 strains for each year from 1989
to 1994, but omitting isolates recovered after treatment failure). Minimal
inhibitory concentrations (MICs) to metronidazole, clarithromycin and
amoxicillin were determined by an agar dilution technique with a final
inoculum of ±105 cfu. RESULTS: Resistance to metronidazole (MIC >8
mg/l) was found in 46 out of 118 strains tested (39%). The median MICs of
the susceptible strains was 1 mg/I, (range: 0.008-8 mglI). Resistance to
clarithromycin (MIC >1 mg/lI) was found in 7 out of 117 of the isolates
(6.0%) while none of the strains tested displayed resistance to amoxicillin.
When the level of resistance was evaluated over two different periods
(after 1992 and before 1992) a significant increase in resistance was
observed both to metronidazole (48.3% vs 30%; p<0.05) and to
clarithromycin (10.5% vs 1.7%; p<0.05). On the other hand, the
susceptibility level to amoxicillin remained unchanged over the two perods
(median MIC: 0.03; range: 0.008-0.5 mg/l).
CONCLUSION: Resistance to metronidazole is steadily increasing in

Belgium and this questions the advisability of continuing to include this
agent in eradication regimens for the treatment of H.pylori infection in our
country. The resistance rate to clarthromycin has also increased over the
last two years but it still remains at an acceptable low level. Overall, these
data emphasize the necessity of performing regularly in vitro antimicrobial
resistance surveillance studies in H.pylori at a national level.
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VALIDATION OF THE HELISAL RAPID WHOLE BLOOD TEST FOR
THE DETECTION OF IGG ANTIBODIES TO H PLORI. T Yapp, K
Kapur, GAO Thomas, J Swift and S Pugh, Departments of
Gastroenterology, University Hospital of Wales and
Llandough Hospital, Cardiff and Musgrove Park Hospital,
Taunton UK.

Screening patients with dyspepsia for H pylori antibodies may
prevent un-necessary endoscopic investigations. Laboratory-
based tests are still not generally available and results are
subject to delay. The Helisal Rapid Whole Blood Test (RWBT)
is a point-of-care test which does not require laboratory
equipment and provides a result within 5 minutes. We have
validated its performance against the standard endoscopic tests
for H pylori.
Sixty-nine patients (37 male, 32 female, age range 18-81,
median 56 years) gave consent to RWBT prior to endoscopy. A
5OpI sample of whole blood was mixed with buffer and placed
in the test well, after 3 minutes the well was cleaned and
colour reagent added, the result was read immediately by
simple colour change of the test area. At diagnostic endoscopy
biopsies were taken for histology (2), bacteriology (2) and rapid-
urease test (1). These samples were processed blind for the
presence of H pylori using standard techniques. A patient was
judged to be H pylori positive if two tests gave clear positive
results, and negative if all three gave negative results. Thirty
patients were Hp +ve and 34 Hp -ye (5 patients had equivocal
results). Comparision with RWBT is shown below.

H pylon +ve H pylon -ye
RWBT +ve 28 4
RWBT -ye 2 30
Specificity 93.3%, sensitivity 88.2%, positive predictive value
87.5% and accuracy 90.6%
The Helisal RWBT gives acceptable accuracy with rapid

results and may be helpful to those, such as GPs, with
restricted access to laboratory facikies.
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COMPARISON OF PCR TO OTHEIR ROUTINE INVASIVE ONE YEAR MONITORLNG OF HELICOBACTER PYLORI (Hp)
MEIHODS IN THE DIAGNOSIS OF Helicobacter pylon ERADICATION BY SERUM PEPSLNOGEN A AND C Di Mario F, Ferrana
INFECTION. AP Lagel"3, E Godfroidl, A Fauconnierl, A Burette2, MXVianello F Battaglia G*,Kusstatscher S.Grasso GA.Dal BoXN SalandinS.
J-P Butzler3, A Bolleni, Y Glupczynski4. 1 - Service de Genetique BassoD#.Plebani M# Dept of Gastroenterology. Padua and *Venice.
Apliquee - ULB - Nivelles, 2 - Nouvelle Clinique de la Basilique - #Clinical Pathology, Padua Italy
Brssels, 3 - Hopital Universitaire Saint Pierre - Brussels, 4 - Hopital Different methods have been proposed to verlfy Helicobacter pylon eradication
Andre Vesale - Montigny-le-Tilleul - BELGIUM with variable accuracy. Preliminary papers focused the role of serum

Pepsinogens A (PGA) and C (PGC) and anti-Hp-IgG as mark-ers of HP
eradication and in the follow-up of the patients. Aim of this study, was to

The detection of H. pylori in gastric biopsy specimens by PCR has been evaluate the relationship between Hp-eradication and PGA PGC levels and
suggested by many authors as a highly specific and sensitive method for their usefulness in the follow up of Hp-eradicated patients. 476 pts (262 DE;
H. pylori diagnosis. However, in most series only a limited number of 53 GU, 27 DU+GU; 134 gastritis. mean age 55 yrs, range 17-80. 322M.I154 F)
gastric biopsy specimens have been tested. The aim of the present study entered the study. All the pts were positive for Hp-infection by two tests.histologic exaamination of six antral and body biopsies (Giemsa modified stain),
was to compare a PCR system targeting H. pylori ureC gene to the otherwasto compare a PC system targetingH.plnureCgenetotheo the urea test (CLO-test). In order to eradicate the bacterium, the pts were
routinely invasive techniques, culture, rapid urease test and Giemsa treated with different schedules of Omeprazole, Arnoxicyllin or Azithromycin
staining of histological sections, in H. pylori diagnosis. Gastric biopsy in adazole for one or two weeks Two months and¢ t ¢ ~~~~~~~~~~~~~orClarithrormycm and Metronidzl o n rto ek.Tomnh n
specimens from 104 consecutive untreated dyspeptic patients (mean age twelve months later, an endoscopic control was performed to veenfy the Hp
55.3 yr., range 19 to 93) were submitted to the four invasive assays. H. status. Venous blood sample for PGA and PGC determination was performned at
pylon was detected in biopsy specimens of 40 (38.5%), 38 (36.5%), 36 each endoscopic control and 6 months after stopping therapy (GA. RLA
(34.6%) and 35 (33.7%) of the patients by PCR , culture, rapid urease method, Pepsik L Sorin Biomedica. Saluggia, Italy, ugiml, normal range 3(0-
test and Giemsa staining of histological sections, respectively. All culture 1 15; PGC, RLA method, Pepsik , Sorin Biomedica, Saluggia, Italy; ug'rml
positive specimens also had their biopsy specimens positive by PCR. normal range 2-12). 322 out of 471 pts were found free of infection two
Furthermore, biopsy specimens from two culture negative patients months after Hp-therapy. 119 of these pts (70 DU; 19 GU; 8 DU+GU, 18
yielded positive PCR results. The sensitivity and specificity values of Gastritis) were followed-up for 12 months. Statistical analysis: Student's t test
PCR compared to those of culture were 100% and 97.0%, while those of for paired data.
rapid urease test and Giemsa staining of histological sections were 89.5 PGA levels before the treatment and 2, 6 and 12 months after the end of the
and 97.0 and 89.5 and 98.0, respectively. These findings indicate that treatment were: 133.4 ± 77.4, 83.7 ± 45.5, 77.4 + 37.2, 73.8 ± 346.
PCR is a very useful tool for the diagnosis of H. pylori infection specially respectively. PGC levels at the same time course were: 19.4 ± 13.2, 7.7 ± 4.7,
where culture is not available. 7.4 ± 3.4, 7.6 ± 4.8, respectively.(p < 0.0000, p < 0.0000). The serum PGA,

PGC and IgG levels showed a statistically significant decrease at the 6th and
12th month in the eradicated sample. Conclusion: Our data evidence that Hp-
eradication cause a statistically significant decrease of PGA and PGC levels;
these parameters could be considered as useful and non invasive markers of Hp-
eradication for long-term studies.
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SEROLOGICAL TESTS FOR DIAGNOSING HELICOBACTER ANTRAL AND BULBAR MICRONODULAR PATTERN IN
PYLORI (Hp) ERADICATION. YOUNG CHILDREN INFECTED WITH Helicobacter Pylori
M Ferrana, F Vianello, D Basso*, G Leandro', N Dal Bo', S Salandin, S L. Corvaglia, P. Bontems, M. ScallIon, Ph. Goyens and
Kusstatscher, GA Grasso, G Battaglia#, M Plebani*, F Di Mario. Depts. S .Ca.nil. Gastroenterology dept. Queen Fabiola
of Gastroenterology of Padua, #Venice and °IRCCS Castellana Grotte Children's Hospital. Free University of Brussels.
(BA); Dept. of *Clinical Biochemistry of Padua. Italy
Histology is currently considered the gold standard in the diagnosis of
Hp-infection; other accurate methods are expensive (Breath-test) or for A micronodular endoscopic aspect of the antrum has
experimental studies (PCR). been recognised in HP gastritis in children ( 60 to 80%
AIM of our study was to identify the most suitable serum index of Hp- in our series). However, this typical antral aspect is
eradication among gastrin, Pepsinogen Group A (PGA), C (PGC) and often missing in young children, at least in developedImmunoglobulins anti-Hp (IgG). otte s

missing in young children in notMETHODS: 472 Hp-positive subjects (288 duodenal ulcer; 53 Gastric' countries where HP-nfection in young children is not
ulcer, 131 gastitis) entered the study. All underwent different medical frequent. On the other hand, micronodules are often
treatment schedules with either Amoxicillin or Azithromycin or seen at the level of the bulb and may represent an early
Clarithromycin plus Metronidazole plus either Omeprazole or Bismuth form of the infection in infants.
for one or two weeks. Endoscopy was performed basally and 2 months
after the end of therapy; 6 gastric biopsies were taken from gastric antrum Ain: to evaluate the frequency of micronodular bulbitis
and body to assess Hp-infection by histology (Giemsa modified stain) in young children.
and rapid urease test (CLO-test). Blood samples were obtained at the Material and methods: The endoscopic findings in the
same periods to measure gastrin, PGA, POC (RIA Methods, Sorin antrum and duodenal bulb of 555 children younger than
Biomedica, Saluggia, Italy) and IgG (RADIM, Pomezia,Italy) levels. 4 years of age were reviewed.
RESULTS:aftertratment 3221472 pts. were eradicated (Group 1) while Results: Endoscopic pattern in 33 children (median age
in the remaining 150 pts. Hp-infection was still present (Group 2). The 29m) with a positive HP-culture of the antral biopsies.table reports mean values + standard deviation and statistical analysis nodular antrum n aul bulb. s.
(Friedman's test for paired data) of each parameters before and after the
retent total (n 33) 13 (39%) 15 (45%)

_rOUo_i1 p<.005 GrOUp 2 3-4 y (n 14) 7 (50%) 4 (28%)
Before A5te * Before Ater 2-3 y (n 8) 4 (50%) 5 (62%)

GasIJin 64.9±31 53.5±18 60.5+17 54.5+13- 2 nl 1% 5PGA 133.4±77 83.7+45 * 127.5±74 113.5+65 < 2 y (n 11) 2 (18%) 6 (54%)
PGC 19.4±13 7.7+4 * 20.1+16 14.2+4
lgG 57.8±41 42.T±37 56.8±40 592+41 Conclusion: this micronodular pattern of the bulb, seen
According to the prcentage of reduction, PGC was the most accurate in young children could be related to an early reaction
index of Hp-eradication (ROC curves). A decres higher than 38% was
the most sensitive (75.5%) and specific (74.5%) value in predicting of the digestive mucosa to HP infection in infants; this
eradicationofHp-infectionwithdiagnosticaccuracyof75.2%. finding might be important regarding the route of
CONCLUSIONS: 1) PGC serum levels may be a useful tool in the infection in early life.
follow-up of Hp-infcted patients; 2) PGC reprents an carly marker of
Hpradication. Significant variations occur within two months after the
end c the treatment when IgG levels remain still higher.
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STANDARDISATION OF THE 13-C-UREA BREATH TEST
IN CHILDREN. S. Cadranel, L. Corvaglia, E. Keppens *.
Gastroenterology Department, Queen Fablola Children's
Hospital and * Geology Department, Free Universities of
Brussels.

We use routinely 13-C-urea breath test (UBT) for the
detection of HP infection In children and also as follow
up of the efficacy of the treatment and in epidemiology
studies in the siblings and parents of the symptomatic
children. Since october 1989, 791 UBT were performed.
Aim: to evaluate the sensitivity and specificity of UBT.
Methods : A dose of 2 mg/kg bodyweight (max. 100 mg)
is Ingested after a normal meal ftdowed by a fat-rich
chocolate ice-cream; breath samples are taken at 0, 5,
10, 20 and 30 minutes, stored in 20 ml vacutainers and
assayed by mass spectrometry. We reviewed all the
UBT performed in children at the time of diagnosis for
whom a corresponding HP biopsy culture was available.

Results: Biopsy culture
Positive Negative

UBT Positive 100 4 104
Negative 0 80 80

Sensibility 100 %, specificity 95%, positive predictive
value 96%, negative predictive value 100%.
In 10 patients the test was repeated, before treatment,
on 4 successive times, with the same dose given either
as a solution or as a tablet, fasting or after a meal. All 4
tests gave comparable reliable results but the post-fatty
meal UBT did not always yield the highest curve.
Conclusion: UBT is probably the most reliable test for
the detection of HP-infection in children and compares
favourably with all other more invasive tests
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VALIDATION OF TWO NEW RAPID BLOOD TESTS FOR
H.PYLORI AE Dupwan. A Knifton, RPH Logan, CJ Hawkey, RFA
Logan, Div Gastroenterology & Dept Public Health Medicine,
University Hospital, Nottingham.

Introduction: A rapid, reliable blood test for H.pylori would reduce
unnecessary investigations for dyspepsia since duodenal ulcer disease
and gastric cancer are both rare in the absence of H.pylorn. We
therefore assessed two new rapid tests, Flexsure and the Helisal against
routine tests for H. pylori. Centrifugation of blood is recommended
for Flexsure. Since this is not routinely available in primary care, we
evaluated its performance on serum formed from blood specimens
allowed to stand for a short period.

Methods: Blood was taken from 100 patients presenting for
endoscopy. To reflect conditions in primary care the Flexsure was
tested on the serum formed from blood allowed to stand for a half, one
and three hours. Helisal was performed on 53 of these specimens.
Both tests were performed blind to the H.pylori status; H.pylori was
considered present if histology (antral and corpus; H&E, toluidine
blue) and CLO, culture, or C14 urea breath test were positive. Results
that were negative on Flexsure or Helisal were retested using routine
ELISA serology (Helico-G).

Results: On standard testing 57 patients were positive for H.pylon,
41 negative and 2 were indeterminant.

Helisal Flexsure 1\2 1 hour 3 hours
Invalid 0% 10% 0% 1%
Sensitivity 63% 75% 66% 92%
Specificity 88% 92% 89% 89%
Invalid and false negative Flexsure results were more likely to occur
on early testing, suggesting insufficient serum had formed. Only 1
patient with H.pylor was negative on all serological tests.

Conclusion:Flexsure testing of serum formed from unspun blood is
an alternative if centrifuging facilities are not available. It has greater
sensitivity at 3 hrs and similar specificity to Helisal.

DIAGNOSIS OF H. PYLORI INFECTION IN PEPTIC GASTRIC
ULCER. HOW TO DO IT PROPERLY? K. Seppill, P. Sipponen,
H. Nuutinen, T.U. Kosunen. Helsinki University Central Hospital
and Departments of Pathology and Immunology, University of
Helsinki, Finland.

A true peptic gastric ulcer is always associated with H. pylori positive
chronic gastritis. According Sobala & Axon (1992) the percentage of H.
pylori infection rates varied greatly among gastric ulcer patients (mean
77%, range 56-96%) in 15 studies consisting of 914 gastric ulcer
patients.

In the present study we investigated the value of different diagnostic
procedures for H. pylori infection before and after H. pylori eradication
in 106 patients with chronic peptic ulcer.

Material and methods. The series included peptic ulcer patients in
association with H. pylori gastritis (32 gastric ulcers, 19 prepyloric, 3
pyloric and 52 duodenal ulcers). H. pylori infection was considered to
be present if at least two of the following tests were postive culture,
histology, serology and quick urease test (Jatrox). To ensure high
diagnostic reliability, several biopsies from antrum and corpus were
taken for histology, culture and urease test.

Results. Before the eradication therapy H. pylori culture was falsely
negative in 2% (2 of 106), histology in 10.4% (11/106), serology 7.5%
(8/106). The urease test was negative in 11.3% (5/44). In gastric ulcer
40.6% (13 of 32) of patients had at least one false negative diagnostic
pretreatment test. After successful eradication all patients were negative
for H. pylori in both culture and histology and strongly decreased
antibody titers.

Conclusion. In this series gastric ulcer patients with chronic
gastritis had H. pylori infection as often than duodenal ulcer patients.
Accurate diagnosis of H. pylori infection in peptic ulcer disease is
essential, because the therapy is very dissimilar in H. pylori negative
and positive ulcer patients.

ANALYSIS OF THE ACCURACY OF THE '3C-UREA BREATH
TEST ('3C-UBT) FOR THE DETECTION OF H.PYLORI
INFECTION BY USING DIFFERENT TEST MEALS
J.E.Dominguez-M., A.Linke, E.Pomme, T.Sauerbruch, P.Malfertheiner.
Dpt. Gastroenterology, Universities ofMagdeburg and Bonn, Germany.

In the present study we prospectively evaluated the accuracy of the
'3C-UBT for the detection of H.pylori infection by using two different
test meals. Material and Methods. A total of 181 consecutive patients
(age range 16-73 years, 92 male, 89 female) submitted for the evaluation
of the H.pylori status in our gastrointestinal function laboratory were
included in the study. All patients had previously undergone endoscopy
and H.pylori infection tested by the wease rapid test, histology and
culture from antral biopsies. 53 patients had macroscopical signs of
gastritis, 5 had gastric ulcer, 20 duodenal ulcer and the remaining 103
patients a normal finding at endoscopy. The '3C-UBT was perfonned by
giving 75 mg of 3C-urea 10 min after adiniistration of either 200 ml of a
commercialy available semiiquid meal MerineR (n=108 patients) or 200 ml
of citric acid 0.1 N (n=73 patients). The 3C02/'2C02 ratio in a basal breath
sample was conpared with that of a sample collected at 30 mm after the
inistraion of 13C-urea The ratio increase (delta, D) was coreted

acoding to the weight of the patient (nD). A posive test is defined by a
nD >0.25. The sensitivity (S), specificity (Sp), positive and negative
predictive values (PPV and NPV) and overall accuracy (QA) were
calculated for both test procedures. l.1 1 patiens were found to be
H.pyloni positive by at least two tests among urea rapid test, histology and
culture. The '3C-UBT was performed in 69 ofthen with Meritene and in the
other 42 with citric acid. Results are smmaized in table.

Test neal S Sp PPV NPV OA
Meritene 86% 95% 97/O 79% 89%
Citric acid 95% 100% 00%/ 94% 97o/o

Conclusions. The accuracy of the 13C-UBT for the detection of H.pylori
infection is substantially increased by using a citric acid solution as test
meal instead of a semiliquid test meal.
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EVALUATION OF HEUCOBLOT 2.0 -A NEW COMMERCIAL CONFIRMATION OF SUCCESSFUL THERAPY OF H. PYLORI

WESTERN BLOT TEST- FOR THE SEROLOGICAL DIAGNOSIS OF INFECITION: NUMBER AND SITE OF BIOPSIES VS. A RAPID

UREASE TEST. H.M.T. EI-Zimaity, R.M. Genta, D.Y.Gah
borre,2 S. Goutier3 J -P Butzler,2'3 Burette4. H6paita Andr6 V6saIe, Deparmen of Medficine, V.A. Medfical Cente and Baylor College of

MouvelyieChniquede 'H6pital
Brugmann,2 St-Pierre,3 MefcdinII, Houstn TX, USA.NouvlleClinquedeIa Basilique,4 Bruxelles, Belgique.

AIM & METHOD: To evaluate a new commercial Western Blot (WB) kit Background: Although a number of tests have been described to

(Helico Blot 2.0, Genelabs Diagnostics, Singapore) for the serodiagnosis detect the presece ofH. in biopsy specimens, studies of positive
of H.pyl~ infecton, 1) on consecutve serum samples obtained from 76 and negative value have largely been performed on untreated patients;
untreated adult (range 18-85 yrs, mean, 52 yrs) undergoing routine

endoscopy for symptoms relating to the upper GI tract, 2) on sera from the reliability of post therapy is unknown.

17 succesfully treated patients followed 1-72 months after eradication. Methods: We examnined the value ofthe number and site of biopsies
and 3) on selected serum samples obtained from 90 H.pyl~positive performned and the method used for specimnen evaluation post-therapy.
patients with peptic ulcer (DU or GU; n=40) or with NUD (n=50). In all Post antimidcrobial therapy 141 patients with previously confirmed H.

three groups, the performance of the WB was evaluated in comparison pyoni infection had 3 biopsies taken, 2 from the antrum and 1 from the

with culture, histology, rapid urease test and ELISA (Cobas Core, Roche) corpus. Individual slides were coded, randomized, and interpreted
staining. Patients were considred as H.pyl +ve either on basis of blindly by two pathologists. Further, in 143 patients a biopsy specimen
a positive culture result or if two other tests were positive. wstknfo h nrmadimdaeyisre notegloh
RESULTS: In the group of consecutive dyspeptic patients, 36 individuals

were H.pylori-positive by culture and histology and 40 were H.pylori- rapid urease test and the results were compared to those obtained from

negative. The sensitivity, specificity, negative and positive predictive histopathology.
values of the WB in this group was: 92, 88, 92 and 88% vs. 81, 93, 84 Results: In 71 patients H. pylonl therapy was unsuccessful; in 61

and 90% for the ELISA. Overall, the most common reactive bands in the (86%1/) all three sites were positive. The highest yield with a single large
WB tests were the 26.5 kD and the 116 kD proteins which reacted with cpbos pcmws9% h oet9% w nrlbose
92% and 79% of the H.pyl~ positive sera. After treatment, the WB had a spgtiecimen 95 low 91% Tweombanatraio psiesa

positive predictive value for a successful eradication of 70% (i.e. 7/10
weres negativeing4%l(95 inuia an1% ton the combincuration ofa

patients were negative) more than 3 months after treatment vs. only 40%bipyfo

for the ELISA (i.e. 4/10 patients were negative). In the subgroup of 70 the corpus correctly identified all treatment failures. The rapid urease

H.pylori-posWtve group with defined ciinical diagnosis, the overall test was false negative in 5% (95% CI = 1% to 13%); there were no

sensitivity of WB was 92.8% with no difference observed between false positive.
NUD patients and ulcer patients. However, reactivity to the 118 kD Coudusion: Use of either the rapid ureas test or 2 antral biopsies for

(cagA) protein was found significantly more frequently in the ulcer group evaluation of success of antimidcrobial therapy for H. pylori infection
than in the NUD group (95% vs. 70%; p<0.01).wi tinafledcaaonfcuenatest5ofae.The
CONCLUSION: Helico Blot 2.0 is a suitable non-invasive assay for thewilrs

serodiagnosis of H.pyl infection. This test has at least equivalent large cup gastric mucosal biopsies for histology are recommended for

sensitivity and specificity to ELISA and it provides additional information evalation of the success of anti-H. pylori therapy.
such as the full serological profile for reactivity to individual H.pylori

proteins which the ELISA cannot provide.
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Helicobacter pylori infection causes increased hypergastrinaemida during
omeprazole therapy.
JR Lambert, P Midolo, PJ Prichard, J Savage, P Bampton.
Gastroenterology Research Group, Frankston Mornington Peninsula
Hospital and Unit of Gastroenterology and Hepatology, Flinders
Medical Centre, Australia.

Elevations of fasting serum gastrin occurs in most subjects treated with
proton pump inhibitors.
The aim of this study was to assess the role of Hj2ylori infection in
these changes.
Methods: Thirty four subjects (16 HL,2ylori positive, 18 H.p2y1ori
negative) treated with omeprazole (20mg or 40 mg, daily) had fasting
venous blood collected before and during omeprazole therapy for reflux
oesophagitis. H.]2ylori status was determined by IgG EIA (Amrad).
Fasting serum gastrin levels were performed by a specific R.I.A.
Results: Pre treatmnent serum gastrin levels were significantly higher in
HLPY1l.ri positive subjects compared to H.L2ylori negative (p=-0.03) The
elevation of fasting serum gastrin levels during omeprazole therapy was
found to be significantly higher for positive subjects than for negative
(p=0.047).
This difference was not dependant on the pre treatment gastrmn levels.

H.pylori +ve H. pylori -ye
Pre +OM During +OM Pre +OM During +OM

Gastrin (mean±SD) '89±29 254±+113 069+26 150±88
(pmol / 1)
Gastrin Change, (mean) 158* 88*

p = 0.03 +OM-omeprazole* p=O0.013
Conclusion:
Helicobacter p2ylori infection is associated with an increased fasting
serum gastrin. The elevation of gastrin after omeprazole therapy was
higher in infected subjects suggesting the associated inflammation
sensitize the G cell to the effects of hypochlorhydia.

DETECTION OF HEUJCOBACTER PYLORI IN GASTRIC
BIOPSIES BY IN SITU HYBRIDIZATION. LLJ.Kartunien, F.AK.
EI-Zaatari, R.M. Genta, B. Yoffe, D.Y. Graham. Departments of
Medicine and Pathology, VAMC and Baylor College of Medicine,
Houston, TX.

Although histology is sensitive method for diagnosis of H. pylori
infection it is not specific. False positive diagnoses are possible due to
contaminating flora, while treatment potentially causes false negative
results by low numbers of organisms or altered morphology (e.g.,
coccoid forms). We developed a non-radioactive in situ hybridization
(ISH) method for detection of H. pyloni and compared it with
conventional methods for diagnosis of the infection.
Methods: Two 22-base primers were used to amplify approximately
500 base pair segment of 16S rRNA gene from H. pylonl (RD26).
PCR product was labeled with digoxigenin and used as a probe.
Specificity of the probe was tested with dot blot hybridization with
DNA from over 20 different clinical isolates of related and unrelated
bacteria. For ISH, sections of paraffin embedded gastric biopsies were
treated with proteinase K, hybridized with heat denatured probe, and
bound probe was detected with alkaline phosphatase labeled anti-
digoxigenin antibodies. Specificity of hybridization reaction was
shown by negative reaction with irrelevant probe, without probe and
after RNAse treatment. A random sample of 15 biopsy specimens was
studied in a blind fashion using the ISH method and the results were
compared with those of culture and conventional histology.
Results: Comparison of ISH and conventional histology showed
agreement in all 15 specimiens (4 negative and 1 1 positive). Between
culture and ISH there was agreement in 13 cases (8 positive, 5
negative). Two cases were negative by culture but positive by ISH
and histology.
Concusion: Non-radioactive ISH provides a sensitive and specific
method for detection of H. pyloni infection. It should be particularly
useful for confirmation of infection in cases unequivocal with other
methods, and potentially in post-treatment evaluation.
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IgG-ANTIBODIES AGAINST H.pylori AND PROGNOSIS OF
EFFECTIVE ERADICATION. M.Caroli and Saggioro - Department
of Gastroenterology- Umberto I' Hospital - Venice-Mestre - Italy

The behaviour of IgG-antibodies against H.pylori after

eradication is still under study and no data are certain in the definition
of a cut-off for therapeutic efficacy.

Purpose of this study was to identify the true possibility to use

IgG anti-H-pylori antibodies as a marker ofthe healing ofthe infection.
We included 46 patients: 10 normal and 36 duodenal ulcer

H.pylori positive volunteer patients. All were studied by endoscopy,
urea test and histology before and two and twelve months after the end
of a triple therapy and agreed to have their serum IgG-antibodies against
H.pylori tested every 2 weeks to establish the cut-off level usefil to
define eradication. IgGs were expressed in U/ml and mean and
confidence interval considered. 32 DU patients were eradicated
(negative histology and urease test after 2 and 12 months), and
eradication was confirmed by a normalization of serum IgGs (below 14
U/mi) after 9 months in all patients. The slope of the curve beeing
greater for the higher values at the beginning, but not significant at any

point, suggesting the 9 months point as the true cut-off

H. PYLORI UREASE ACTIVITY IS INHIBITED BY HIGH
DOSE OMEPRAZOLE IN VIVO.
B. Stoschus E. Dominguez-Mufioz# T. Sauerbruch, P. Malfertheiner#.
Department of Medicine, University of Bonn, FRG and Department of
Medicine, University of Magdeburg#, FRG.

Omeprazole has an antibacterial effect on Helicobacter pylori (H.
pylori) and selectively inhibits H. pylori urease activity in vitro. Aim of
the present study was to investigate the effect of different doses of
omeprazole on the H. pylori urease activity in vivo.
Methods: 12 patients with H. pylori-associated chronic gastritis were

studied. H. pylori diagnosis was based on histology, CLO-test and
culture from antral biopsies, serology and 13C- urea breath test (13C-
UBT). Patients received omeprazole 40 (n=6) and 80 mg (n=6) o.d. for
5 days and 13C- UBT was performed on day 1, 3 and 5, 30 minutes after
omeprazole administration. The 13C- UBT was performed with 200 ml
0 1 N citric acid and 75 mg '3C-urea in 50 ml water. Breath samples
were collected before and 30 minutes after 13C- urea administration.
Results were expressed as normalized delta (5n) and compared by
student t-test. A positive 13C- UBT was defined by a an > 0.25. Results:
A significant inhibition of urease activity was observed only under high
dose ome¶prazole administration (figure) and three patients had a

negative ' C- UBT on day 5.

i (M +SEM) EJ40 mg p < 0.002
2.5- T mg

0
cday 1 day a d_y 5

Conclusions: High dose omeprazole administration results in an

effective inhibition of urease activity in vivo. This observation may be
of clinical importance as urease based diagnostic procedures may report
false negative results for Hp.

.A MONOCIONAI AuNTIBODY TO THE HEIICOBACTER PYIORI
128 kDa V'IRUIENCE ASSOCIATED PROTEIN
J C STEPHENS, R F 1 James, A Larkins, B J
Rathbone, Unixersity of Leicester, leicester
Rixal Infirmary

The 128 kDa protein of Helicobacter pylori,
a product of cagA gene, is not found in all
iscla.es. This protein appears to be a marker
of virule:ce in that antibodies to this protein
are fournd more commonly and in higher titre in
Helicobacter pvlori positive patients with ulcer
disease than in Helicobacter pylori patients
without ulcer disease. The presence of a local
gastric antibody response to the 128 kDa protein
correlates with the severity of histological
gastric inflammation.

lsing an Helicobacter pylori isolate with a

relativelv large amount of the 128 kDa protein
on gel electrophoresis, a preparation of purified
protein was obtained by electroelution, and used
as antigen for monoclonal antibody production.
After three fusions a satisfactory monoclonal
characterized as IgGl was obtained.

The monoclonal has identified using immuno
blotting the 128 kDa protein in 30 clinical
isolates known to be 128 kDa positive. The
amount of protein varies considerably between
isolates. One NCTC isolate thought to be
negative for the 128 kDa protein by gel electro-
phoresis has been shown to be positive by
blotting with the monoclonal. As well as being
a very specific marker to help type Helicobacter
pylori isolates, the 128 kDa monoclonal also
provides a means to carry out a specific second
generation Helicobacter pylori serological assay.

FlexSureTmHP WHOLE BLOOD TEST- A RAPID METHOD TO
DETECT ANTIBODIES AGAINST Helicobacterpylori. W. Schrier,
C. Jaseph and R. Schoengold. (SmithKline Diagnostics, Inc.. 225
Baypointe Parkway. San Jose, CA 951 34)

BACKGROUND: A novel, immunochromatographic serologic
test-FlexSureTMHP-which detects serum antibodies against
Helicobacter pylori in a rapid test format was described previously
(Schrier, et al.. Clin. Chem. 40:1022, 1994). A rapid. convenient,
point-of-use FlexSureTMHP whole blood test (currently under
development) that can use either a drop of whole blood, serum or
plasma is described. METHODS: The test incorporates a blood
separation mechanism in place of the current sample pad. One drop of
venous whole blood containing heparin or EDTA. or capillary blood
from a finger stick is applied to the sample pad. The cellular
components of the blood are retained by the separation mechanism
while the serum or plasma passes into the test strip and chromatographs
up the strip to the capture zone. The separation mechanism is capable
of yielding 25-30 uL of plasma from 50 uL of whole blood. The
capacity of the separation mechanism exceeds 100 uL of whole blood.
Following the addition of the whole blood, the procedure is the same as
the FlexSureTm HP serum test. Test results are interpreted 4-6 minutes
after closing the test device. RESULTS: A group of 211 volunteers
provided matched whole blood and serum samples and were tested with
the HM-CAP EIA, FlexSureTm HP serum, and FlexSureTh HP whole
blood tests. Of the 211 samples, 74 were positive, 131 were negative
and 6 were indeterminant by HM-CAP. The indeterminant samples
were removed from the analysis. The FlexSureTm HP serum and whole
blood test agreement with the HM-CAP EIA was 93.7% and 93.2%,
respectively. Agreement between the FlexSureTm HP serum and whole
blood tests was 96.9%. CONCLUSION: FlexSureThHP whole blood
is a simple, rapid, point-of-use, visually read test that requires only a
drop of whole blood from a finger stick or venipuncture. Further
development of this non-instrumented, rapid diagnostic technology is
expected to provide a cost-effective method for immediate diagnosis of
H. pylori infection in patients with peptic ulcer disease and related
upper G.I. disorders. The test would also be expected to facilitate
testing at sites that do not have laboratory equipment required for
conventional serologic testing (i.e., centrifuge, microtiter plate reader,
etc.).
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THE 13C-UREA BREATH TEST FOR EARLY ASSESSMENT OF HEUCOBACTER
PYLORI ERADICATION.
FRaznlL- R.M.Zagarl. S.Fossl. P.Pozzato. P. Smonl, A.Roda. E. Roda. Cattedra dl
Gastroanterologla. University of Bdogna. Bologna Italy.

Introduction. The 13C_urea breath test (1304151) is an accurate method to non
invasrvely detect the actual presence of Helicobacter py4ol (H.p.) Infection. For
assessment of eradication, 13C-UBT Is currently performed, as suggested for other
accurate methods such as histology. urease test and culteur, four weeks after
treatment withdrawl in order to avoid fase negatve results due to partial
suppression of the Infection and subsequent recolonization. However there are at
present no studies considering the posailty that an accuate medhod such as
13C-UBT could detect true eradication at an eadlr gage. Aim. To detemilne
whether 13CUEBT is capable to assess H.p. adiation euller than the
conventionally adopted four week Intenral after the end of tre ent. Methoda. 58
patients (31 males, 27 femaes; range age 2549. mean age 48 yms) with non.ulcer
dyspepsia and H.p. Infection, partecipating in an ongoing mndomied double blind,
double dummy eradication study, underwnt upper Gl endoscopy and were
evaluated by urease test, histology and culture before treatment and four weeks
after withdrawing medicadions. 13CUBT was perfomed (Euopean standard
protocol, positive result - excess 6 13CO2 excretion>5 per ml) before tretment
and every week for four weeks after withdawig modki ons Resuts. in 23 out of
58 patients H.p. eradication was established at four wees after Uteatm by
negative urease test, histoogy. cultu and 13uT (e s 613002
excretdon-1.65±tO.17(mean:±SE) per ml). In l 23 pae in whom medication
was assessed at four weeks after tremnt he 13 BT was dy negative at
one week (excess 6 13C02 mmcreton- 1.720.18 (men±SE) per ml). And bt 3
patients in whom successful eradicaon wee not achived the C wa POsitive
since the first week (excess 6 13C02 excrtion- 21.49*3.22 (menSE) per ml). 3
patients had a negative tes at one week (aec '3C rd on- 1.5±0.7
(mean±SE) per mil) which homwer tumed to be poeit at the ond week
evaluation (excess 6 13C02 eCreo 11.5±28 (en±SE) per m .
Conclusions: 13C%UBT can assess Helkcobcter pylod eradlcaton as soon as one
week after treatment withdrawl. When perormed at two weel It sh the same
sentMity and specificity of the test performed at four weeks after withdrawing
medications.
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A SIMPLIFIED, RELIALEA UREA BREATH TEST.

M Buckley, H Hamilton, S Heattie, c OMorain.
Dept. of Gastroenterology, heath/Adelaide Hospitals, Trinity College,
Dublin, Ireland.

INlTRODCTION. Non-invasive tests to detect E.pylori are necessary for
epideiological studies, invmstigation of dyspepsia In younger patients
and in primry cars and for follow-up after eradication treat_mnt. The
13 Carbon urea breath test (uST) is highly sensitive and specific.
However, the current recomended protocol for the UBST, including an
overnight fast, the use of large reservoir bags and mltiple positional
changes and sampl collections rdr the test unsuitable for
widespred use.
ADS. The aim of this study was to assess the sensitivity and
specificity of a modified, simple OUT.
PATINT8 AND METHODS. Subjects undergoing endoscopy for investigation
of dyspepeia or after a course of eradication therapy were recruited.
Hon-fasting patients were adeinistered a standard motility inhibiting
liquid al (soels calogen +SOmls Ensure). Imsdiately after, breath
aples were collected in duplicate in 20ls vacutainers via straws.
Subjects then received 100 mgs of Carbon urea dissold in 100 mls of
water. After sitting for 30 aimites, repeat breath amples were
collected in vacutainsrs. An exces of 13C02 excretion of 5 per ml was
takn as a positive result. The umT results were cqpard with antral
ad corpus histology (x4), antral an corpus culture (x2) nd antral
CO test. The 'gold standard, was defid by the results of any two of
the biopsy bad thods.
REULTS. 169 subjects wre recruited (98 male), ma age 42 ye
(ran 17-79). 89 subjects had a positive UTg 85 true positives a 4
false positivs. S0 subjects ha angative OUT 76 true negative ad
2 false ngative. Therefore the sestivity was 97.7% ad the
specificity was 95.1%.
CXcuLUSIcH. Thiis modified OU is user-friendly, idel for us in a
primry oar setting and is as reliable as other mthods for the non-
invasiv detection of E.pyloril
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ACTIVATION OF HELICOBACTER PYLORI BOUND
PLASMINOGEN BY TISSUE-TYPE PLASMINOGEN
ACTIVATOR (tPA) - a virulence trait in peptic oker disease.
Martina RINGNtR, Asa LJUNGH and Torkel WADSTROM.
University of Lund, Department of Medical Microbiology, Lund,
Sweden

Plasminogen is a plasma- and extracellular matrix protein, important
in haemostasis as a main mediator of fibrinolysis. Activators such as
tissue-type plasminogen activator (tPA), splits one peptide bond of the
native plasminogen creating the active plasmin. Receptor bound
plasminogen facilitates activation to plasmin and protects the
molecule from inactivation. Several bacterial pathogens bind
plasminogen, followed by activation to plasmin, which is assumed to
be an important virulence mech4nism for tissue penetration.

Binding of plasminogen to Helicobacterpvlori was studied using
12'I-labelled plasminogen. Activation of H. pylori cell bound
plasminogen was performed by incubating plasminogen with the
bacteria in presence of tPA. Conversion of plasminogen to plasmin
was detected in a spectrophotometer at 405nm after adding the
chromogenic substrate S-2251 (Chromogenix, Molndal, Sweden).

All of the H. pylori strains tested bound 1251-plasminpgen. H.
pylori strain 17874 (NCTC 11637), was selected for further
characterisation of the plasminogen binding. Inhibition of the
interaction between H. pylorl and plasminogen was observed after
preincubation of the bacterial cells with non-labelled plasminogen,
plasmin, lysine and the lysine analogue e-amino caproic qcid. Our
findings clearly showed that H. pylori binds specifically the loop
structures of the plasminogen molecule. Plasminogen fragments,
containing the loop structures, did also inhibited the plasminogen
binding to H. pylori. Plasminogen bound to H. pylori was activated to
plasmin in the presence of tPA. No activation was observed when
plasminogen or tPA were incubeted with bacteria alone.

Formation of Helicobacter pylori-bound plasmin may be
important to provide a powerful proteolytic mechanism for tissue
penetration of peptic ulcers, since plasmin degrades not only fibrin but
also matrix proteins such as collagens and fibronectin.
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DNA SEQUENCE OF CAGII, A NEW MULTIGENE LOCUS
IMPLICATED IN H. PYLORI VIRULENCE
S. Clifton,l B. Roe,l D. Kersulyte,2 N. S. Akopyants,2 E. S.
Drazek3 and D. E. B 1w1Dept. Chem. and Biochem., Univ.
Oklahoma, Norman, OK, 2Dept. Molec. Microbiol., Washington
Univ. Med Sch., St. Louis, MO, and 3Dept Bact. Diseases, Walter
Reed Army Inst of Research, Washington, DC

The ~21 kb cagII ("second cytotoxin associated gene") locus
(Akopyants et al., this meeting), like the previously described vacA
(vacuolating cytotoxin) and cagA loci, seems to be characteristic of
the most virulent H. pylori strains, i.e. those strains routinely
recovered fromn patients with peptic ulcers or gastric cancer and less
often from asymptomatic carriers. To help identify functions
encoded by this locus, a cosmid carrying the entire cagiI region
plus flanking H. pylori DNA (39 kb) was sequenced via a shotgun-
based automated DNA sequencing strategy. To ensure high
accuracy, all regions were sequenced at least three times, and at
least once on each strand. Open reading frames and sequence
motifs of interest were identified using the standard internet-based
BLAST and BLOCKS programs. The caglI region is gene-rich, as
is typical of bacterial genomes, and 64% A+T, which is quite
typical for H. pylori. Several inferred cagIl region proteins exhibit
high levels of homology to proteins found previously in other
species. Apparent homologs include: cell surface proteins of
Bordetella, E. coli, Neisseria andV. cholera that participate in pilus
assembly and/or DNA transfer; the malarial MESA protein that
binds the cytoskeleton and is found on infected erythrocyte
surfaces; a NalH antiporter from E. coli; a regulator of dipeptide
permease operon excpression in B. subtilis; a restriction
endonuclease from E. coili; and the IS200 transposable element of S.
typhimurium. The present cagII DNA sequence and its open
reading frames will help guide further mutational, gene excpression
and histopathologipc studies to better characterize cagll-encoded
proteins, and tests of our excpectation that some of them will affect
the exctent of tissue damage, inflammatory or immune responses, or
host cell proliferation during H. pylori infection, and thereby help
detennine the severity of disease.
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