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Noninvasive tests can be used for the initial diagnosis of Helicobacter
pylori infection and to monitor the success of eradication therapy. In
populations with a low prevalence of H pylori infection (children living
in North America and Europe), a high sensitivity is required to make
the test valuable for clinical practice. The 3C-urea breath test has
been validated in children of different age groups in a significant
number of infected and noninfected children in several countries and,
thus far, is the only noninvasive test that fulfills sensitivity and speci-
ficity quality standards. In studies to date, enzyme immunoassays using
monoclonal antibodies to detect H pylori antigen in stool provide
excellent results, but the number of children tested, particularly post-
treatment, is not sufficient to recommend the test. All other non-
invasive stool tests or methods based on the detection of specific
antibodies in serum, whole blood, urine or saliva have limited accu-
racy in comparison with the 13C-urea breath test. Therefore, these
tests cannot be recommended for clinical decision making in pedi-
atric patients.
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Diagnostic non effractif de I’infection a
Helicobacter pylori chez les enfants

Des tests non effractifs peuvent étre utilisés pour poser un diagnostic d’in-
fection & Helicobacter pylori et pour vérifier la réussite du traitement
d’éradication. Chez les populations ot la prévalence de l'infection a
H pylori est faible (enfants de ’Amérique du Nord et de I'Europe), il faut
un fort degré de sensibilité pour que le test soit valable en pratique clin-
ique. Le test respiratoire a I'urée marquée au 1’C a été validé chez des
enfants de différents groupes d’age et aupres d’un nombre significatif d’in-
dividus infectés et indemnes dans plusieurs pays et, a ce jour, il s'agit du
seul test non effractif doté d’'une sensibilité et d’'une spécificité correspon-
dant aux normes de qualité en vigueur. Dans les études menées a ce jour,
les immunodosages enzymatiques avec anticorps monoclonaux pour le
dépistage de P'antigene de H pylori dans les selles donnent d’excellents
résultats, mais le nombre d’enfants testés, particulierement aprés le traite-
ment n’est pas suffisant pour que I'on puisse recommander ce test. Tous les
autres tests non effractifs sur des spécimens de selles et les méthodes
basées sur le dépistage des anticorps spécifiques dans le sérum, le sang
entier, I'urine ou la salive sont d’'une précision limitée comparativement
au test respiratoire a 'urée marquée au 3C. Par conséquent, on ne peut
pas recommander leur utilisation dans le cadre d’un processus décisionnel
clinique aupres de patients pédiatriques.

wide variety of noninvasive diagnostic tests are available

for the detection of Helicobacter pylori using whole blood,
serum, saliva, urine, stool and expired air for analysis. All diag-
nostic tests applied in adults are generally feasible in children;
however, tests requiring active collaboration are more difficult
to perform in infants, toddlers or handicapped children (eg, if
expired air or timed urine collections are required). Tests based
on whole blood or serum cannot be regarded as noninvasive
because blood sampling causes pain and induces anxiety, espe-
cially in young children. Blood sampling in healthy children,
or repeated testing in diseased children, is not justified ethically
if other noninvasive methods are available that provide the
same information.

It is generally accepted that a diagnostic test should be val-
idated in the population under investigation. This applies for
geographical region, ethnicity or immigrant status and, partic-
ularly, for age. A crucial question for all tests performed in a
pediatric population is whether the accuracy of the applied
method is influenced by the age of the tested child. Different
age groups need to be considered: infants, toddlers, preschool
and school-age children, and adolescents (1). Reliable non-
invasive tests which are feasible in young children are essential
to study the transmission of H pylori because most individuals
(in both industrialized and developing countries) become

infected during the first few years of life (2,3). Most of the val-
idation studies in children included only a few infants and tod-
dlers, particularly H pylori-infected individuals. Only when
increasing numbers of patients are tested and separated into
subgroups by age does it become apparent that the accuracy of
most tests are lower in young children if the same cut-off values
established for older children or adults are used (1,4,5).

Noninvasive tests need to be compared with a ‘gold stan-
dard’, but no single test for detection of H pylori infection can
be used as a fully reliable reference method. Therefore, concor-
dant results of at least two biopsy-based tests are needed to
define H pylori status. Culture tests are considered to be 100%
specific and, therefore, a positive culture is sufficient to prove
H pylori infection. If culture was not successful or performed,
concordant positive results for both histology and the rapid
urease test indicate H pylori-positive status. To define H pylori-
negative status, all invasive tests performed have to provide
negative results.

UREA BREATH TESTS
All of the different breath tests available for the detection of
H pylori infection use urea as a test substance. Urease is an
essential enzyme for the survival of H pylori. In noninfected
individuals, urea leaves the stomach unchanged unless there is
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TABLE 1
Variables that may influence the results of the 13C-urea
breath test
Dose (fixed dose versus age-dependent dose versus per kg
body weight dose)
Fasting time (overnight fast versus 2 h to 4 h fast versus no food restriction)
Tracer application and test meal (pudding versus citric acid versus
apple/orange juice versus glucose polymer versus none versus

normal meal or formula versus capsule versus nasogastric tube)

Breath sampling (breath bag versus straw versus mask)

Sampling time (15 min versus 20 min versus 30 min versus 40 min
after tracer intake)

Analysis (isotope ratio mass spectrometry versus nondispersive infrared
spectrometry)

Cut-off value (2.5% to 5% versus gray zone versus CO, production)

Current or recent intake of different drugs (antibiotics versus acid
suppressive drugs versus bismuth)

urease activity from other bacteria in the oral cavity, or in situa-
tions of gastric bacterial overgrowth. In the presence of H pylor,
or other urease-containing bacteria, urea is split into ammonia
and CO,. The detection of the hydrolysis products is achieved by
labelling urea with different stable isotopes: 3C for detection of
BCO, in the expired air (6), and I5N for detection of °N-labelled
ammonia in the urine (7). Stable isotopes are safe even in very
young infants, and the tests can be repeated without risk to the
child (8). However, these elegant tests tend to be expensive due to
the costs of the labelled tracer and, particularly, the mass spec-
trometry or infrared spectroscopy equipment needed for analysis
of the expired air (8,9). Breath tests with 4C-urea are not accept-
able in children because avoidable radiation is involved.

Thus far, the 3C-urea breath test (UBT) is the only test to
be extensively validated in children in comparison with inva-
sive methods. Results of the UBT are traditionally reported as
delta over baseline (DOB) values of the measured 13COZ to
12C0O, ratio. DOB values exceeding a fixed cut-off value are
considered indicative of H pylori infection. A large variety of
test protocols have been used with respect to variable tracer
dose and application, test meal and sampling time, etc (Table 1).
In spite of these large differences, the accuracy of the test in
the different studies was excellent, indicating that the UBT
provides good discrimination between positive and negative
test results (Table 2). The UBT has also been validated in
161 children living in developing countries, with a sensitivity of
94% and a specificity of 99% (10).

However, gastric pH, age, dose and application of tracer,
and interfering drugs should be considered to achieve the best
possible sensitivity and specificity.

Gastric pH

Gastric acidity is essential for urease activity. H pylori is not found
in the absence of gastric acid secretion (ie, in many patients
with atrophic gastritis [11]) because urea is toxic for this bac-
terium at a neutral pH; the in vivo environment must be mod-
erately acidic to allow colonization. It is well known that under
normal conditions, H pylori prevalence in antrum exceeds that
in fundus (where the acidity is much higher); with proton
pump inhibitor (PPI) treatment, the bacterial numbers
decrease in the antrum and increase in the fundus (12). In vitro
studies (13) have shown that urease activity is almost 40-fold
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greater at pH 3.5 compared with pH 7.4. In the fasting state,
DOB values of infected children were higher, and the DOB value
peak appeared earlier compared with testing in the postprandial
phase (14). To obtain optimal test conditions, the test should
be performed on an empty stomach (at least 4 h after last food
intake) and the test meal should be an acidic fluid. In compar-
ative trials in infected adults, it was demonstrated that citric acid
(4 ¢/100 mL) gave the highest DOB values, with an earlier rise
in DOB values compared with lower concentrations of citric
acid (1 g/100 mL or 2 g/100 mL), and with water or Ensure
pudding (Abbott-Ross, USA) (15,16). Citric acid acts with
Urel, a pH-sensitive urea channel of H pylori, and can coun-
teract the DOB-reducing effect of bicarbonate or H,-receptor
inhibitors (17). Because citric acid is not well accepted in chil-
dren, apple or orange juice with a pH of approximately 3.4
seems to be a good alternative (5).

Age, dose and application of tracer

In infants and toddlers, false-positive results affect the accuracy
of the test (5,18). When the results of more than 3000 UBTs in
children were analyzed (including large numbers of infants and
toddlers), a significant inverse relationship between DOB values
and age in both infected and noninfected children was found
(1). This inverse relationship resulted in a higher rate of false-
positive tests in infants and young children compared with
school-age children and adolescents (5). 13C-enrichment in
the expired air depends not only on the 3C-urea dose given
and the amount of 3C-urea hydrolyzed by bacterial urease
from H pylori and other urease-positive bacteria in the oral
cavity, but also on the individual’s CO, production and the
degree of BCO, dilution within the body’s CO, and bicarbonate
pools. CO, production is known to be influenced by several rel-
atively constant factors including age, sex, weight and height, but
also by variable factors such as food intake and physical activity.
There are several options to reduce the risk for false-positive
results in young children. The mouth should be rinsed after
tracer intake to avoid splitting of the urea by urease-producing
oral flora (18). Also, reducing the dose in younger age groups
from 75 mg to 45 mg results in an excellent specificity in chil-
dren between two and 12 years of age (19). Adapting the cut-off
would be another option; in children younger than two years of
age, the cut-off should be no lower than 5%. The age-dependence
of the UBT can also be eliminated if results are normalized for the
estimated individual CO, production rate (20,21).

Interfering drugs

Intake of antibiotics like penicillin or cephalosporins gave
false-negative UBT results in approximately 25% to 30% of
H pylori-infected adults, even one week after stopping the
drugs (22,23). The test turned positive in all 10 patients tested
after six weeks, indicating suppression but not clearance of the
bacteria. Data in children are not available.

PPIs have a direct inhibitory effect on H pylori both in vivo
and in vitro. As mentioned above, H pylori urease activity is
much lower with increasing pH. After only one to four weeks of
a standard-dose PPI treatment, 20% to 30% of H pylori-positive
adults have a false-negative UBT. The DOB value rises above
the cut-off within two weeks after stopping PPI (24); in chil-
dren, only anecdotal data exist and other acid suppressing drugs
have less effect on the UBT. H-receptor inhibitors decrease
the DOB values of the UBT, which can be reversed by using

citric acid solution as the test meal (17). However, neither
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TABLE 2

Noninvasive diagnostic tests for Helicobacter pylori infection

Validation studies for the 13C-urea breath test versus biopsy-based methods in children

Subjects Patients Hp+ Tracer Cut-off Time Sensitivity Specificity
Country (reference) (n) <6 years (n) patients (n) dose Test meal (%) (min) (%)* (%)*
Belgium (55) 126 - 74 2 mg/kg Ice cream 3.5 20 96 95
France (56) 88 - 38 75 mg Citric acid 3.4 40 100 98
Ireland (14) 63 - 20 50/75 mg 7.5 mL glucose 3.5 30 100 98
Germany (5) 149 53 66 75 mg Apple juice 5.0 30 100 93
Germany (57) 251 - 133 75 mg Roll with 50 mL H,O 5.3 30 99 93
European multicentre (19) 316 48 133 45/75 mg Apple juice, orange juice 4.0 30 96 97
Japan (58) 220 - 89 75/100 mg 50 mL H,O 3.5 20 98 98

*Despite different test protocols for tracer dose, test meal, cut-off for delta over baseline value and time of breath sampling after tracer intake, the results were excellent
(sensitivity and specificity >90%, with most >95%). Hp+ Helicobacter pylori-positive

TABLE 3

Validation studies of the polyclonal antibody enzyme immunoassay stool test (Premier Platinum HpSA, Meridian
Diagnostics, Italy) versus biopsy-based methods in children before therapy

Country (reference) Subjects (n) Hp+ patients (n) Age range (years) Reference test Sensitivity (%) Specificity (%)
Italy (29) 198 52 1t018 RUT, histology 100 93
Taiwan (59) 53 27 10to 14 RUT, histology, culture 89 93
France (60) 58 23 6to 17 Histology, culture 87 97
Germany (30) 145 45 0.5t0 19 RUT, histology, culture 89 94
Netherlands (27) 106 30 1to 18 Histology, culture 100 92
Italy (26) 85 22 2t0 17 Biopsy 100 70
Poland (61) 107 62 8to 14 RUT, culture 89 95
Europe multicentre (19) 316 133 2to 17 RUT, histology, culture 92 73
Italy (62) 174 174 2to 17 Biopsy 91 87
United States (63) 121 9 0.5t0 17 RUT, histology 67 99
Brazil (10) 107 32 1t0 18 RUT, histology, culture 94 99

Hp+ Helicobacter pylori-positive; RUT Rapid urease test

H,-receptor inhibitors nor antacids affect the sensitivity of the
test results in adults (23). No data exist for children.

Conclusions regarding the UBT

e In spite of different test modifications, the UBT has an
excellent performance with good separation between
negative and positive test results in children both
before and after treatment.

e Antibiotics should be stopped at least four weeks before
testing.

e Treatment with a PPI must be stopped at least two
weeks before testing.

e H,-receptor antagonists and antacids should be stopped
two days before testing (it is preferable to use a citric
acid solution as the test meal).

e Perform the UBT on an empty stomach (eg, 4 h or
greater postprandially) to ensure a high gastric acidity.

e Use an acid solution as the test meal (citric acid is ideal,
or orange or apple juice), with a mouth rinse after
tracer intake.

e An inverse relationship between age and DOB values
exists if a fixed tracer dose (eg, 75 mg) is given.

e False-positive results occur more often in infants and
young children, particularly sick infants. Specificity can
be improved by adjusting for the CO; production rate.
Alternative options are lowering the tracer dose or
increasing the cut-off value.
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STOOL TESTS
Detection of H pylori antigen in stool is another attractive non-
invasive method that seems very suitable for both clinical use and
epidemiological studies. The most common method of antigen
detection in stool is an enzyme immunoassay (EIA). Stool tests
are obviously more convenient than the UBT in pediatric
patients. Stool samples can be obtained from children without
their active collaboration and are easily transportable by mail.
Neither keeping the samples at room temperature for up to five
days nor freezing for months or even years seems to influence
the accuracy of stool tests (25-28). In most countries, an EIA
would be less costly than the UBT. EIAs can be based either on

polyclonal or, more recently, on monoclonal antibodies.

Polyclonal antibody EIA

The first commercial EIA tests to detect H pylori antigen in
stool was the Premier Platinum HpSA (Meridian Diagnostics,
Italy), a test based on polyclonal antibodies. The first results
were quite promising for pretreatment (27,29,30) and post-
treatment testing (31) in children; however, testing the same
stool samples with different production lots of the polyclonal
antibody indicated interassay variation (32). This may explain
the wider range reported for the sensitivity and specificity of
the polyclonal stool test (Tables 3, 4 and 5).

Monoclonal antibody EIA

The development of a stool test based on monoclonal antibodies
(FemtoLab H pylori Cnx, Connex, Germany) seems to avoid
the problem of intertest variability. The test was validated
against invasive methods in a multicentre study (25) including
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TABLE 4

Validation studies of the polyclonal antibody enzyme immunoassay stool test (Premier Platinum HpSA, Meridian
Diagnostics, Italy) before therapy versus the '3C-urea breath test (UBT) in children

Country (reference) Subjects (n) Hp+ patients (n) Age range (years) Reference test Sensitivity (%) Specificity (%)
Japan multicentre (64) 264 76 2t017 UBT 96 97
Germany (65) 162 24 0.7 to 15 UBT 92 99
Germany (66) 69 26 3to5 UBT 85 98
Germany (30) 129 3 09to3 UBT 67 99
Austria (32,67) 78 49 3to 15 UBT 93 97
United Kingdom (68) 119 26 3to 18 UBT 88 82

Hp+ Helicobacter pylori-positive

TABLE 5

Validation studies of the polyclonal antibody enzyme immunoassay stool test (Premier Platinum HpSA, Meridian Diagnostics,

Italy) four to eight weeks post-therapy versus the 13C-urea breath test (UBT) or biopsy-based methods in children

Country (reference) Subjects (n) Hp+ patients (n)  Age range (years) Reference test Sensitivity (%) Specificity (%)
Japan (64) 21 2 2t0 17 UBT 100 100
Germany (30) 22 3 5to 16 UBT 100 100
Italy (31) 60 11 1to 15 UBT 100 94
Austria (32,67) 39 8 3to 15 UBT 100 79 and 93*
United Kingdom (68) 119 26 3to 18 UBT 88 82
European multicentre (19) 109 22 3to 17 UBT 67 93
France (60) 1 3 6to 17 Biopsy: histology and culture 67 100
Poland (61) 62 9 8to 14 Biopsy: rapid urease test and culture 89 96

*The same stool samples were measured twice with different lots of the test resulting in discrepant results. Hp+ Helicobacter pylori positive

TABLE 6

Validation studies of the monocolonal antibody enzyme immunoassay stool test compared with the 13C-urea breath test
(UBT) or biopsy-based methods in children and adults before therapy

Country (reference) Subjects (n)  Hp+ patients (n) Age range (years) Reference test Sensitivity (%) Specificity (%)
Austria (32) 82 39 0.5t0 18 UBT 98 97
Germany, France and Netherlands (25) 302 92 0.5t0 18 RUT, histology, culture 98 99
Germany (69) 59 26 Adults UBT 94 89
Norway (40) 122 54 Adults Histology, culture 98 94
Germany (70) 50 50 Adults RUT, histology, UBT 94 -
Spain (35) 34 34 Adults UBT 94 -
Italy (34) 187 58 Adults UBT 90 96

Hp+ Helicobacter pylori-positive; RUT Rapid urease test

TABLE 7

Validation studies of the monocolonal antibody enzyme immunoassay stool test compared with the 3C-urea breath test
(UBT) or biopsy-based methods in children and adults after therapy

Country (reference) Subjects (n) Hp+ patients (n) Age range (years) Reference test Sensitivity (%) Specificity (%)
Austria (32) 39 8 3to 15 UBT 100 100
Germany (70) 119 26 Adults UBT 100 100
Germany (33) 148 35 Adults UBT 94 94
Norway (40) 32 0 Adults Culture, histology, UBT - 100

Hp+ Helicobacter pylori-positive

302 children, 92 of whom were infected by H pylori. The test mis-
classified only four of 302 children (two false-positive and two
false-negative results) giving a sensitivity of 98% and a specificity
of 99%. The reliability of the monoclonal EIA was confirmed in
further studies, both in children and adults pre- (Table 6) and
post-treatment (Table 7). However, the number of published
studies in children, particularly in the post-treatment setting, is
too small to give final recommendations. When the monoclonal
antibody EIA was directly compared with the polyclonal antibody
EIA on the same stool samples, the performance was always in
favour of the monoclonal test, with a higher accuracy and better
separation between positive and negative test results (33-35).
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There was concern that the accuracy of the test may suffer if per-
formed in nonspecialized laboratories; however, this concern
also applies for the UBT, where several mistakes can occur dur-
ing tracer application and air sampling, etc, if untrained person-
nel perform the test on children.

Immunochromatographic quick test

The newest development is an immunochromatographic quick
test with monoclonal antibodies (Immunocard STAT! HpSA,
Meridian Bioscience, Italy) (36). This one-step test is convenient
to perform in every office, with results available within 10 min.
The interobserver agreement is good, but equivocal results occur
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in approximately 5% of stool samples. The accuracy of the rapid
stool test is comparable before and six to eight weeks after
therapy (37,38). According to limited published results from
Germany, Spain and Taiwan (35), the office-based test is less reli-
able than the monoclonal antibody EIA or the UBT. However,
in settings where neither the UBT nor the monoclonal antibody
EIA are available, feasible or affordable, the immunochromato-
graphic test may become a noninvasive alternative to assess the
H pylori status pre- or post-treatment in children.

Polymerase chain reaction-based methods

Detection of bacterial DNA in stool by the polymerase chain
reaction (PCR) shows promising accuracy in adults and children.
Makristathis et al (32) performed PCR on the stools of 49 chil-
dren (mean age 11.1 years) with concordant positive results of
UBT and serology (32). They reported a pretreatment sensitivity
of 91.8% (45 of 49 children). Four weeks after eradication thera-
py, all eight children with a positive UBT were still positive by
stool PCR. However, false-positive results were common four to
eight weeks after therapy. Specificity improved with an increasing
time interval after therapy, ranging from 68.8% after four weeks to
87.5% after eight weeks. The same group from Vienna (39) devel-
oped a novel biprobe real-time PCR assay, followed by hybridiza-
tion melting point analysis to detect point mutations in the 23S
ribosomal RNA gene which are associated with resistance to clar-
ithromycin. For detection of H pylori in stool, sensitivity and
specificity were high (both 98%). The real-time PCR method was
able to detect seven of 11 patients harbouring a clarithromycin-
resistant mutant. This assay is the first method to noninvasively
provide information on macrolide resistance, which is increasing-
ly important due to the rising rate of clarithromycin resistance in
H pylori strains from pediatric patients (40).

Age

To date, the studies performed in children show that the per-
formance characteristics of the test are independent of age. In
addition, there was no relationship between the optical density
and age, either in H pylori-infected or -noninfected children
(25,30). When the polyclonal test was applied to 129 healthy
infants and toddlers between 0.9 and 3.1 years of age, the con-
cordance between the results of the UBT and stool test was 96%
(124 of 129 children). The stool test misclassified two children
(one false-positive and one false-negative) and the UBT misclas-
sified the remaining three children (all false-positive results).

Acute bleeding

Gisbert et al (35) investigated the reliability of three different
tests to assess H pylori status in 34 adults with acute bleeding
from peptic ulcer. The best sensitivity was obtained with the
monoclonal antibody EIA (94%), while the polyclonal antibody
EIA detected 74% and the rapid urease test detected only 60%
of infected patients.

Acid suppressing drugs

In many patients, it is not possible to stop acid suppressive
therapy before investigation of H pylori infection. As pointed
out above, the UBT may give false-negative results in patients
taking PPIs (23,24). Gatta et al (23) and Laine et al (24)
compared the influence of treatment with PPI and antacids on
UBT and polyclonal antibody EIA stool test results. While
PPIs decreased the sensitivity of both methods, antacids did
not. Only one study (41) investigated the effect of PPIs on the
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monoclonal antibody stool test. Immediately following two to
four weeks of PPI treatment, the stool test remained positive in
all 43 H pylori-infected patients tested. However, after stopping
the PPI for seven days, the test became negative in two of
39 patients. No studies are available in pediatric patients.

Conclusions regarding stool antigen tests

e The stool tests for detection of H pylori antigen are easy
to perform, independent of age, do not require a visit of
the patient to the office and are cheaper compared with

the UBT.

e The polyclonal antibody EIA seemed to have a high
production lot variability and, therefore, this test was
less reliable than the UBT or invasive methods.

e The office-based immunochromatographic test was less
accurate than the UBT, with approximately 5%
equivocal readings.

¢ The monoclonal antibody EIA can be regarded as
equally reliable compared with the UBT, and more
reliable than the other two stool tests investigated thus
far; however, the number of published studies in
children is still limited.

e In settings where the breath test was not available for
children, the monoclonal antibody EIA stool test
seemed to be an excellent noninvasive alternative to
assess the H pylori status before and/or after treatment.

SERUM AND BLOOD TESTS

H pylori infection induces a cellular and humoral immune
response in the host, resulting in an early increase of specific
immunoglobin (Ig) M, and a later and persistent increase of
specific IgA and IgG antibodies. These antibodies can be
detected in whole blood, serum, urine and saliva. Antibody
titres can remain positive for months despite resolution of the
infection (42). Therefore, tests based on determination of specific
antibodies were not reliable to verify eradication of H pylori.

Many serological tests are commercially available; they are
easy to perform, inexpensive and, therefore, widely in use.
Despite these advantages, they have not been recommended
for clinical practice in pediatric patients, either by the previous
Canadian consensus statement or by the American or
European consensus statement (43-45).

The main concerns are age dependence, particularly with
respect to sensitivity and test-to-test variability. IgA-based tests
detect only 20% to 50% of H pylori-infected children, and are
not suitable for diagnosis (46-48). IgG-based tests offer a better
sensitivity than IgA-based tests, but the sensitivity of most tests
is much lower when used in children compared with adults of
the same geographical region. The use of cut-off values obtained
in validation studies in adults results in a failure to detect a large
proportion of infected children, especially in children younger
than six to eight years of age. Oliveira et al (4) used a second-
generation EIA in comparison with biopsy-based methods and
found a low sensitivity of 44% in children aged two to six years.
Sensitivity increased to 77% in children aged seven to 11 years,
and to 93% in adolescents, which is comparable with results
in adults. When two IgG-based EIAs were applied to the
sera of 175 children with biopsy-proven H pylori status, a remark-
able difference of sensitivity was observed, mainly in the younger
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age groups (46). Immunoblotting was found to be superior to
serology for diagnosing H pylori infection in children (49). More
recent third-generation EIAs seem to perform better, but sensi-
tivity is still lower compared with the UBT (19). Tests based on
the detection of H pylori antibodies in saliva or office-based tests
on whole blood or serum display even worse performance charac-
teristics than laboratory-based serological EIAs (50,51).
Therefore, these tests cannot be recommended in children of any
age group, either for clinical use or for epidemiological studies.

URINE AND SALIVARY TESTS

In children, the detection of specific antibodies against H pylori
in urine is even less reliable than the serological tests. While a
study (52) in adults using a rapid office-based urine assay
showed a sensitivity of 94%, the same test recognized only 30%
of H pylori-infected children in a large European multicentre trial
(19). A laboratory-based urinary EIA in the patients per-
formed better, but a sensitivity of 63% is still unacceptable.

A similar low sensitivity applies to the detection of specific
antibodies in the saliva of children (53). The sensitivity was
only 33% in children below four years of age, but increased to
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