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The [13C]urea breath test (13C-UBT) and Helicobacter pylori stool antigen test (HpSA) for the diagnosis of
H. pylori infection in children were validated. The sensitivity, specificity, and positive and negative predictive
values were 93.8, 99.1, 97.8, and 98.0%, respectively, for the 13C-UBT and 96.9, 100, 100, and 98.0%, respectively,
for HpSA. Both tests are appropriate for diagnosing H. pylori infection in children.

The [13C]urea breath test (13C-UBT) and a new developed
immunoassay for the detection of Helicobacter pylori antigens
in stool, the H. pylori stool antigen test (HpSA) (3), are non-
invasive tests for H. pylori diagnosis.

Although the 13C-UBT has a good sensitivity for the diag-
nosis of the infection in all ages, low specificity for very young
children has been found (6). With respect to the stool test, low
sensitivity for this age group has been also reported (2, 10).
Thus, we aimed to validate the 13C-UBT and HpSA for the
diagnosis of H. pylori infection in children.

We studied prospectively 210 consecutive children aged 1 to
18 years who underwent esophagogastroduodenoscopy for in-
vestigation of gastric complaints. This project was approved by
the Ethics Committee of our institution.

At endoscopy, biopsy specimens were obtained from the
antral and oxyntic gastric mucosa for culture, urease test, and
histology. Children were considered to be H. pylori positive if at
least two of the three tests were positive or if the culture alone
was positive. They were considered negative if all tests were
negative.

The 13C-UBT was performed on fasting children within 1
week after endoscopy. The children received 200 ml of orange
juice containing 75 mg of [13C]urea (or 100 ml containing 50
mg for those �30 kg). Breath samples at baseline and after 30
min were analyzed with a nondispersive infrared spectrometer
(NDIRIS; Wagner Analysen Technik, Bremen, Germany).
The results were considered positive when delta over baseline
(DOB) was �4.0‰.

Stool samples, collected on the occasion of the endoscopy,
were maintained at �20°C for up 1 year before testing. HpSA
(Premier Platinum HpSA; Meridian Diagnostic, Cincinnati,
Ohio) was performed according to the manufacturer’s recom-

mendation, slightly modified: instead of a stick, a 10-�l dispos-
able loop was used to dilute stool samples, as proposed by
Oderda et al. (9), and the plates were washed exhaustively to
remove unbound material.

Among the 210 children enrolled, 167 underwent the 13C-
UBT but 6 children were excluded (4 had only one positive test
and 2 had equivocal results in the 13C-UBT). The remaining
161 children (76 boys; mean age, 8.6 � 3.8 years; range, 1 to 18
years) were included in the final analysis (48 were H. pylori
positive and 15 had peptic ulcer). The 13C-UBT was positive
for 45 of 48 infected children and for one of the 113 nonin-
fected ones (Table 1). The three children with false-negative
13C-UBT results were a 5-year-old boy (DOB � 0.3), a 9-year-
old girl (DOB � 0.5), and a 14-year-old girl (DOB � 0.2). The
cultures for all of them were positive. The false-positive result
was for an 8-year-old girl (DOB � 8.5). The culture, the his-
tology, and the urease test for this patient were negative. When
children were stratified by age into groups of 1 to 6 years (8 H.
pylori positive and 42 negative) and 7 to 18 years (40 H. pylori
positive and 71 negative), the sensitivities of the test were 87.5
and 95.0%, respectively, and the specificities were 100 and
98.6%, respectively. No statistical difference between the
groups in terms of the sensitivity and specificity of the test was
observed.

The high sensitivity and specificity that we observed even in
young children may be due to geographic variation among
populations or to different protocols. In fact, despite the higher
volume of expired air required for the infrared spectrometry
we used, it had the same accuracy as mass spectrometry (5, 8)
and is less expensive and easier to use. Furthermore, the urea
dose of 50 mg (1) employed for children weighing �30 kg in
this study minimizes the cost of the test and does not change its
accuracy. In addition, the commercial orange juice that we
used was accepted readily by the children and did not interfere
with the performance of the test.

In this study we observed an inverse correlation between
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DOB values for the infected patients and age (Pearson’s cor-
relation; r � �0.47, P � 0.001) but not between age and DOB
values for noninfected children. An inverse correlation be-
tween age and DOB values for both infected and noninfected
children has been observed by different authors, which may
explain the low specificity of the test seen in young children (6,
7). The differences among the studies in the group of negative
children may be due to differences among populations (2), and
these differences may explain the high specificity that we ob-
served in all age groups studied.

HpSA was performed for 107 of 161 patients who underwent
the 13C-UBT. HpSA was positive for 31 of 32 H. pylori-positive
children (Table 1). When children were stratified by age into
groups of 1 to 6 years (7 H. pylori positive and 27 negative) and
7 to 18 years (25 H. pylori positive and 48 negative), the sen-
sitivities were 100 and 96%, respectively, and the specificity for
both groups was 100%. Besides the high specificity we ob-
served, the test also showed high sensitivity for detecting H.
pylori infection in children of all ages. It is possible that chil-
dren from developing countries have higher bacterial loads and
larger amounts of H. pylori antigens in the stools, both of which
would improve the sensitivity of the tests; if this is the case, it
reinforces the necessity of validating the methods currently
used for the diagnosis of H. pylori infection in different geo-
graphical areas. It has to be emphasized that in this study the
samples were stored at �20°C immediately after they were
obtained, a fact that may contribute to better conservation of
H. pylori antigens in the stool samples and to the high sensi-
tivity observed.

There was no correlation between the optical density from
the HpSA (OD) for the infected children and the age (P � 0.9)
or between the ODs for the infected children with and without
duodenal ulcer (P � 1.0). Conversely, in concordance with the
literature (4, 7), a significant correlation between OD and
DOB values (Pearson’s correlation; r � 0.495; P � 0.04) for H.
pylori-positive children was observed.

The HpSA results were in concordance with the 13C-UBT
for 31 of 32 H. pylori-infected children and for all 75 nonin-
fected children (kappa coefficient � 0.978).

In conclusion, we demonstrated that the noninvasive tests

13C-UBT and HpSA are highly concordant and specific for the
diagnosis of H. pylori infection in children of all ages. However,
a large number of young children need to be evaluated since
we studied few infected children in this age group.
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Gerais.

REFERENCES

1. Bazzoli, F., L. Cecchini, L. Corvaglia, M. Dall’ Antonia, C. De Giacomo, S.
Fossi, L. G. Casali, S. Gullini, R. Lazzari, G. Leggeri, P. Lerro, V. Valdam-
brini, G. Mandrioli, M. Marani, P. Martelli, A. Miano, G. Nicolini, G.
Oderda, P. Pazzi, P. Pozzato, L. Ricciardiello, E. Roda, P. Simoni, S. Sottili,
G. Torre, L. Urso, and R. M. Zagari. 2000. Validation of the 13C-urea breath
test for the diagnosis of Helicobacter pylori infection in children: a multi-
center study. Am. J. Gastroenterol. 95:646–650.

2. Bode, G., D. Rothenbacher, H. Brenner, and G. Adler. 1998. Variation in the
13C-urea breath test value by nationality in Helicobacter pylori-infected chil-
dren. Scand. J. Gastroenterol. 33:468–472.

3. Braden, B., H. Posselt, P. Ahrens, R. Kitz, C. F. Dietrich, and W. F. Caspary.
2000. New immunoassay in stool provides an accurate noninvasive diagnostic
method for Helicobacter pylori screening in children. Pediatrics 106:115–117.

4. Chang, M. C., Y. T. Chang, C. T. Sun, M. S. Wu, H. P. Wang, and J. T. Lin.
2002. Quantitative correlation of Helicobacter pylori stool antigen (HpSA)
test with 13C-urea breath test (13C-UBT) by the updated Sydney grading
system of gastritis. Hepatogastroenterology 49:576–579.

5. Kato, S., K. Ozawa, M. Konno, H. Tajiri, N. Yoshimura, T. Shimizu, T.
Fujisawas, D. Abukawa, T. Minoura, and K. Iiumuma. 2002. Diagnostic
accuracy of the 13C-urea breath test for childhood Helicobacter pylori infec-
tion: a multicenter Japanese study. Am. J. Gastroenterol. 97:1668–1673.

6. Kindermann, A., H. Demmelmair, B. Koletzko, S. Krauss-Etschmann, B.
Wiebecke, and S. Kolestzko. 2000. Influence of age on 13C-urea breath test
results in children. J. Pediatr. Gastroenterol. Nutr. 30:85–91.

7. Konstantopoulos, N., H. Rüssmann, C. Tash, T. Sauerwald, H. Demmel-
mair, I. Autenrieth, and S. Koletzko. 2001. Evaluation of the Helicobacter
pylori stool antigen test (HpSA) for detection of Helicobacter pylori infection
in children. Am. J. Gastroenterol. 96:677–683.

8. Ni, Y.-H., J.-T. Lin, A.-F. Huang, J.-C. Yang, and M.-H. Chang. 2000. Ac-
curate diagnosis of Helicobacter pylori infection by stool antigen test and 6
other currently available tests in children. Clin. Lab. Observations 136:823–
825.

9. Oderda, G., A. Rappa, B. Ronchi, P. Lerro, M. Pastore, S. Annamaria., G. L.
de’Angelis, and P. Strisciuglio. 2000. Detection of Helicobacter pylori in stool
specimens by noninvasive antigen enzyme immunoassay in children: multi-
centre Italian study. BMJ. 320:347–348.

10. Oderda, G., A. Rapa, R. Boldorini, C. Bozzola, A. Zavallone, L. Strigini,
M. Y. Shcherbakova, and P. Shcherbakov. 2001. Non-invasive tests to diag-
nose Helicobacter pylori infection in very young children. Gut 49:A75.

TABLE 1. Performance of the HpSA and 13C-UBT for children

Test (n) Sensitivity (95% CIa) Specificity (95% CI) Positive predictive value (95% CI) Negative predictive value (95% CI)

HpSA (107) 96.9 (82.0–99.8) 100 (93.9–100) 100 (86.3–100) 98.7 (91.9–99.9)
13C-UBT (161) 93.8 (81.8–98.4) 99.1 (94.4–99.9) 97.8 (86.2–99.9) 98.0 (91.9–99.3)

a CI, confidence interval.
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