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Relevance of Adjusted Cut-off Values in
Commercial Serological Immunoassays for
Helicobacter pylori Infection in Children
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We assessed the sensitivity and specificity of H. pylori IgG and IgA with a commercial immunoassay
performed in Chile and a second non-commercial immunoassay performed in a reference laboratory
in the United States, in serum of 80 children and adults referred for gastrointestinal endoscopies
in a developing country. Overall, 56% of the patients were infected with H. pylori based on rapid
urease test and staining techniques on gastric biopsies. When Receiver Operator Curves (ROC)
were developed, the sensitivity and specificity were similar for IgG and IgA. Both immunoassays
exhibited better specificity, positive and negative predictive value (NPV) in children than in adults
when cut-off values were corrected according to the local population than when they were assessed
using the cut-off values pre-defined in other populations. These results underline the need to establish
more precise cut-off values corrected in the local populations where assessments of antibodies as
diagnostic markers of H. pylori infection are planning.
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The most common bacterial pathogen of the gastrointesti-
nal tract is Helicobacter pylori (H. pylori). Although the
bacterium is a non-invasive microorganism, its presence
has been associated with chronic gastritis, gastroduode-
nal ulcers, gastric adenocarcinoma, and MALT lymphoma
(1–4). The pathogenesis of these diseases involves host
genetic and mucosal factors as well as bacterial virulence
factors (5). The interaction among these factors and their
relative contribution has not been totally elucidated and
it is probably the combination of those major contrib-
utors that influence the clinical outcomes of H. pylori
colonization.
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The presence of antibodies to H. pylori in human sera
has been described as an indicator of H. pylori infec-
tion, but this test is unable to distinguish between current
and past infection (6). IgG H. pylori positivity has been
considered highly sensitive and specific in the diagnosis
of H. pylori infection in adults. However, there are not
enough studies in children. Furthermore, there are scarce
data about H. pylori IgA immune response in children and
adults patients colonized with H. pylori and its value in
the diagnosis of the infection (7), especially in developing
countries where the prevalence of H. pylori infection in
children is much higher.

The aims of this study were to assess the presence of
specific IgG and IgA antibodies against H. pylori, in serum
of children and adults who underwent upper gastroduode-
nal endoscopies because of specific clinical symptoms.
This study compared H. pylori IgG and IgA seropreva-
lence with the results of two invasive diagnostic techniques
based on gastric tissue (rapid urease test and histology). In
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addition, we will compare the sensitivity and specificity of
the H. pylori serology in young children versus teenagers
and adults from a developing country with a high preva-
lence of H. pylori using two different serological tech-
niques. The establishment of corrected cut-off values for
these kind of immunoassays may have an important role
in the design of epidemiological studies as well as in the
implementation of local health politics related with H. py-
lori eradication and gastric cancer prevention, underlying
the need for establish more precise cut-off values in com-
mercial serological assays corrected to local populations
in the assessment of antibodies as marker of H. pylori
infection. We hypothesized that immunoassays show bet-
ter specificity and sensitivity when the cut-off values are
corrected in accordance with the characteristics of local
populations in children from developing countries.

METHODS

Patients. In a random fashion, 80 consecutive patients with
symptoms, which warranted upper gastrointestinal endoscopies,
were enrolled. Criteria for patient enrollment included symptoms
suggestive of peptic disease (nocturnal or burning abdominal
pain, chronic vomiting or hematemesis) or a history of recurrent
abdominal pain plus a first-degree relative with an endoscopi-
cally proven diagnosis of peptic ulcer disease. Exclusion criteria
included hemodinamically unstable patients and recent antibi-
otic therapy, antisecretory drugs or bismuth compounds in the
last 4 weeks. Patients were recruited in a 12 months period from
March 2001 to March 2002. A detail clinical history was ob-
tained from each patient including abdominal pain associated
gastrointestinal symptoms, family history of ulcer disease, and
prior use of medications. Each patient was classified according
to his/her socioeconomic level using a local validate version of
the Graffar Score (8). Signed informed consent forms by the pa-
tients or their parents/legal guardian were obtained in the case
of minors. The Institutional Review Board of the Universidad
Católica de Chile School of Medicine, reviewed and approved
the study.

Endoscopy. The endoscopy procedures were performed in
the facilities of the Hospital Clı́nico of the Pontificia Univer-
sidad Católica de Chile. Sedation was given under conscious
sedation protocols with appropriate monitorization. Drugs used
included Midazolam and Demerol. The endoscopic findings in
the esophagus, stomach, and duodenum were described accord-
ing to the presence of erythema, nodularity, erosion or ulceration.
Two biopsies specimens were obtained from the distal antrum
of each patient to determine H. pylori status. One of the biop-
sies was used for the rapid urease test (He-py test, BiosChile).
Serum samples were collected prior to endoscopic procedure.
The serum samples were coded and stored at −70◦C.

Histologic Confirmation of H. pylori Infection. Serial sec-
tions of formalin-fixed and embedded in paraffin gastric tissue
from the second antrum biopsy of each patient were stained ei-
ther with Warthin–Starry silver stain or H&E stain and examined
for the presence of H. pylori and associated pathology for two
pathologists who were unaware of the other tests. Bacteria were
identified as H. pylori on the basis of size, spiral morphology,
and tissue location.

Criteria of H. pylori Positivity. A subject was considered
colonized by H. pylori when both invasive diagnostic tests (rapid
urease test or H. pylori staining) were positive. A patient was
considered negative for H. pylori when both invasive diagnostic
tests were negative.

Determination of IgG and IgA Anti-H. pylori with a
Commercial Assay. Serum samples were analyzed with a com-
mercial immunoassay for the detection of IgG and IgA antibod-
ies to H. pylori (Bioelisa Helicobacter, biokit SA, Barcelona,
Spain). Briefly, serum samples were diluted (1:200) and 100 µL
aliquots were transferred to each well of a plate coated with
inactivated H. pylori antigens. Plates were then incubated at
37◦C for 45 min and washed. Next, 100 µL of conjugated was
added (horse radish peroxidase-labeled rabbit antibodies to hu-
man IgG or IgA) to each well. The plates were washed again
under the previous conditions and 100 µL of substrate solution
with tetrametilbencidine was added to each well. After 25 min
incubation at room temperature, the reaction was stopped with
10 µL of H2SO4 1N. Finally, the color developed was measured
spectrophotometrically at 450 nm in the next 30 min.

Determination of IgG and IgA Anti-H. pylori with a Non-
Commercial Assay. All serum samples were sent and analyzed
in parallel, in an external reference laboratory (New York Uni-
versity) with a non-commercial assay that has been previously
reported by our group (9). Specific IgA and IgG antibodies di-
rected against a whole cell preparation of H. pylori (WC) were
determined by ELISAs as previously reported (10). The sen-
sitivity and specificity of this immunological assay have been
reported to be over 90% (9, 10). The ELISA method was per-
formed as follows: H. pylori antigens were coated onto 96-
well microtiter plates overnight at 4◦C, in carbonate/bicarbonate
buffer, pH 9.6. Plates were washed in PBS-0.1% Tween and
blocked with the same buffer plus 0.1% gelatin for 3 hr at
room temperature. Plates were washed and incubated with
each patient’s serum diluted 1:800 for IgG and 1:100 for IgA
in PBS. After 1 hr incubation, plated were washed and incu-
bated with horseradish peroxidase-labeled goat anti-human an-
tibodies directed against IgG or IgA for 1 hr to detect bound
immunoglobulin. After a final wash, plates were incubated
with ABTS-H2O2 substrate for 10 min at room temperature.
The intensity of color was measured spectrophotometrically
at 450 nm.

Criteria of H. pylori Seropositivity. For the commercial
assay the cut-off values were based on the standard value of the
test calibrators, according to the manufacturer instructions. In
the case of the non-commercial ELISA assays, seropositivity
has been defined on the basis of cut-off values previously
established on the basis of the mean + 3SD of a normal
pediatric population from the United States (11, 12). In order
to compare the two ELISA assays in this Latin American pop-
ulation and because variation in the sensitivity and specificity
according to age has been reported, the best cut-off values
were chosen based on Receiver Operator Curves (ROC). Then,
those cut-off values were used to analyze sensitivity, specificity,
and positive and negative predictive value (NPV) in the
different assays.

Statistical Analysis. Comparisons between groups were per-
formed based on the Student’s t-test and ANOVA with Tukeýs
pairwise comparisons for continuous data. Kappa statistics was
determined to establish inter-laboratory correlation and for the
two independent pathologist analysis. Statistical significance
was defined as a P value <0.05.
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RESULTS

Patients Characteristics. We studied 80 patients
(mean age of 25.3 ± 17.6 years, range 3–76 years). Forty-
five (56%) individuals were younger than 18 years. Gen-
der distribution was unbalanced to females (61% vs.
39% males). Eighty percent of the population was in the
medium or higher socioeconomic categories according to
the classification of Graffar, in full agreement with previ-
ous studies by our group (13). Normal endoscopic and his-
tologic findings were observed in 41 (51%) and 33 (41%)
patients, respectively. The main abnormalities found were
evidence of gastropathy in 7 patients (9%); significative
antral nodularity in 12 patients (15%); and duodenal ero-
sions or ulcers in 20 patients (25%). Main histopathology
findings included chronic gastritis in 42 patients (53%) and
lymphonodular hyperplasia in one patient (1%). Interob-
server variation between pathologists was established by
kappa statistics being >0.71 for individual histological
variables.

Specific Antibody Levels According to Patient Charac-
teristics. Overall, 56% of the patients were positive for
H. pylori. As expected, H. pylori-positive subjects pre-
sented higher levels of IgG and IgA than did the nega-
tive subjects (P < 0.001). Because it has been described
a significant increase in H. pylori prevalence and conse-
quently endoscopic and histological changes associated
with age (8, 14), we divided the study population in three
groups: children younger than 12 years of age (n = 23),
adolescents, between 12 and 18 years (n = 22), and adults
older than 18 years of age (n = 35). We observed a signif-
icant increase of H. pylori prevalence by age, from 26.1%
in younger children to 77.1% in individuals older than
18 years (P < 0.05). In addition, H. pylori-infected older
patients (n = 27) exhibited significantly higher titers of
IgA (541 ± 139 UA/mL) than H. pylori-infected adoles-
cents and children (n = 18) (378 ± 128 UA/mL) (P <

0.05). Despite no differences found in H. pylori preva-
lence associated to gender according to the rapid urease
test and direct visualization of the bacteria with staining
techniques, male positive subjects presented significantly
higher IgG H. pylori antibody levels (875 ± 53 UA/ml)
but not IgA antibody levels than the female subjects
(750 ± 154 UA/ml) (P < 0.05).

In concordance with the H. pylori status, 82% of the
infected patients presented chronic active gastritis in the
biopsies. Also we observed a higher expression of IgG and
IgA antibody levels to H. pylori in subjects with chronic
gastritis (P < 0.05) compared with patients with normal
histology. Patients with duodenal erosions and ulcers had
higher IgG and IgA antibody titers compared to patients
with different endoscopic findings (P < 0.05) (Table 1).

However, no differences in IgG or IgA antibody titers were
found among infected patients with different endoscopic
findings (data not shown).

Assessment of Sensitivity and Specificity. Table 2
compares the sensitivity and specificity of commercial
(Chile) and non-commercial (USA) immunoassays of IgG
and IgA antibodies against H. pylori in serum samples
assayed in parallel in the two different centers. Inter-
laboratory correlation was established by kappa statistics
being 0.69 for IgG and 0.58 for IgA. We constructed ROC
to obtain the best cut-off values. The sensitivity and speci-
ficity were similar in both assays for H. pylori IgG and
IgA. Sensitivity and specificity did not improve when the
definition of infection (gold standard) was based in one of
the two invasive test positives. In addition, when the re-
sults (obtained with the commercial assay) were analyzed
with the pre-defined manufacturer recommended cut-off
value, the sensitivity improved (from 82 to 95% for IgG,
and from 85 to 97% for IgA) but specificity was extremely
low (47% for IgG and 30% for IgA), regardless of the cri-
teria used as gold standard.

Analysis of Sensitivity and Specificity by Age Group.
We analyzed the sensitivity and specificity of the im-
munoassays by age groups (Table 3). Using the cut-off
values defined in Table 2, we found that for both antibody
classes in the commercial assay, the best specificity (93%
for IgG and 80% for IgA) and the best positive predic-
tive value (PPV) (88% for IgG and 67% for IgA) were
obtained in the youngest group of patients. The best NPV
was also obtained in children (87% for IgG, 86% for IgA).
In contrast, sensitivity showed significantly less variation
in both antibody classes (Table 3).

Similar findings were also noted in the non-commercial
assay. However, it was possible to observe a decrease in
the sensitivity of IgG associated with increasing age (from
100 to 82%). For IgA anti-H. pylori, we observed a sharp
decrease in the sensitivity and specificity for individuals
other than children (from 69 to 13% and from 87% to
69%, respectively). PPV and NPV presented a marked
decrease with increasing age for both antibodies (Table 3).
A remarkable observation was that both serological assays
(commercial and non-commercial) exhibited better PPV
and NPV in younger patients (≤12 years) compared to
adult patients (>18 years) for IgG and also IgA H. pylori
antibodies.

DISCUSSION

This report describes and compares the serological
response in persons living in a developing country
to H. pylori antigens as measured by two different
immunoassays in patients of different ages to the gold
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TABLE 1. H. pylori IGG AND IGA LEVELS IN TWO IMMUNOASSAYS ACCORDING TO CLINICAL CHARACTERISTICS OF

THE 80 PATIENTS

ELISA 1—Chilea ELISA 2—NYUb

N IgG (UA/mL) IgA (UA/mL) IgG (ODR) IgA (ODR)

Age
≤12 years 23 (29) 67 ± 69 222 ± 552 1.16 ± 1.13 0.55 ± 0.48
>12 to ≤18 years 22 (28) 65 ± 55 146 ± 279 1.32 ± 1.03 0.95 ± 0.81
>18 years 35 (43) 109 ± 60* 436 ± 595* 1.80 ± 1.05* 1.48 ± 1.40*

Gender [n (%)]
Male 31 (39) 117 ± 72* 245 ± 260 1.82 ± 1.10* 1.04 ± 0.86
Female 49 (61) 65 ± 50 332 ± 637 1.27 ± 1.04 1.09 ± 1.28

SE levelc [n◦ (%)]
1–2 35 (44) 72 ± 66 72 ± 66 1.19 ± 1.08 0.88 + 0.78
3 30 (37) 93 ± 56 93 ± 56 1.79 ± 1.13 1.02 + 0.86
4–5 15 (19) 101 ± 75 101 ± 75 1.56 ± 0.90 1.61 + 1.89

H. pylori status
Positive 45 (56) 113 ± 53* 386 ± 563* 2.10 ± 0.90* 1.23 ± 0.89*
Negative 35 (44) 49 ± 61 177 ± 450 0.70 ± 0.76 0.86 ± 1.34

Endoscopy
Normal 41 (51) 59 ± 54 231 ± 516 1.13 ± 1.09 0.98 ± 1.34
Gastropathy 7 (9) 91 ± 74 191 ± 136 1.45 ± 1.17 0.80 ± 0.50
Antral nodularity 12 (15) 107 ± 57 360 ± 499 1.98 ± 0.91 0.97±1.08
Duodenal ulcer and erosions 20 (25) 123 ± 66* 442 ± 622* 1.92 ± 0.96* 1.42 ± 0.68*

Gastric histology
Normal 33 (41) 47 ± 42 146 ± 420 0.71 ± 0.71 0.82 ± 1.23
Chronic gastritis 42 (53) 120 ± 62* 442 ± 586* 2.18 ± 0.85* 1.36 ± 0.99
Lymphonodular hyperplasia 1 (1) 6 ± 0 10 ± 0 0.07 ± 0 0.03 ± 0
Non-available 4 (5) 47 ± 47 59 ± 91 0.87 ± 1.17 0.37 ± 0.38

aCommercial immunoassay (local) performed in Chile (Universidad Catolica de Chile), results expressed in absorp-
tion units per milliliter.

bNon-commercial immunoassay (reference) performed in the United States (New York University), results expressed
in ODR (mean optical density values).

cSE: socioeconomic level.
*P < 0.05, ANOVA, compared with the other groups (Tukey’s pairwise comparisons).

standard for diagnosis of H. pylori. The infection is
prevalent in this population; previous epidemiological
studies from this country have shown H. pylori prevalence
of 40% in children to 70% among teenagers (15, 16).
Furthermore, previous studies in selected population of
school-age patients referred for endoscopy with similar
inclusion criteria have shown prevalence rates of 42–86%
of H. pylori (9, 13, 14).

It is interesting that in this study H. pylori prevalence
only was observed in 56% of selected patients referred
for upper endoscopy. It is possible that some of the epi-
demiological studies using only serological tests had over
estimated the prevalence of H. pylori. Despite that only
individuals with a high suspicious of organic disease were
included in this study, nearly a third of endoscopies were
reported histologically normal and these findings were not
associated with age. In consensus with previous studies,
we found an age-dependent increase in the prevalence of
H. pylori infection documented by a rise in antibody titers
as well as by an increment of positivity in the invasive tests

TABLE 2. COMPARATIVE SENSITIVITY AND SPECIFICITY OF THE TWO

IMMUNOASSAYS IN 80 CHILEAN PATIENTSa

ELISA 1—Chileb ELISA 2—NYUc

(UA/mL) (ODR)

IgG
Cut-off value >77.8 >1.21
Sensitivity 82 91
Specificity 70 64
PPV 66 64
NPV 85 91

IgA
Cut-off value >50.4 >0.58
Sensitivity 85 85
Specificity 53 55
PPV 56 57
NPV 83 84

aH. pylori-positive or -negative patients were defined in the materials
and methods section.

bCommercial immunoassay (local) performed in Chile (Universidad
Catolica de Chile), results expressed in absorption units per milliliter.

cNon-commercial immunoassay (reference) performed in United States
(New York University), results expressed in ODR (mean optical density
values).
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TABLE 3. SENSITIVITY AND SPECIfiCITY OF THE IMMUNOASSAYS BY AGE GROUPa

≤12 years >12 to ≤18 years >18 years
(n = 23) (n = 22) (n = 35)

Commercial assay (Chile)b

IgG (cut-off value: >77.8)
Sensitivity 78 58 90
Specificity 93 90 50
PPV 88 88 68
NPV 87 64 80

IgA (cut-off value: >50.4)
Sensitivity 75 83 89
Specificity 80 63 19
PPV 67 46 57
NPV 86 91 60

Non-commercial assay (NYU)c

IgG (cut-off value: >1.21)
Sensitivity 100 100 82
Specificity 80 66 50
PPV 73 53 66
NPV 100 100 68

IgA (cut-off value: >0.58)
Sensitivity 69 83 13
Specificity 87 50 69
PPV 73 39 33
NPV 84 89 40

aAge groups as defined in the materials and methods section.
bCommercial immunoassay (local) performed in Chile (Universidad Catolica de Chile),
results expressed in absorption units per milliliter.

cNon-commercial immunoassay (reference) performed in the United States (New York
University), results expressed in ODR (mean optical density values).

(9). Although, antibody titers were not higher in H. pylori-
positive patients with duodenal ulcer compared to H.
pylori-positive patients with others endoscopic findings
all peptic ulcer disease patients were positive for IgG anti-
bodies in both assays. In previous studies, in adult Chilean
population referred for endoscopy, 82% of the patients
with peptic ulcer disease were colonized with H. pylori,
and 88% of them, had IgG antibodies to H. pylori (17).

Serodiagnostic tests allow a rapid, non-invasive, sen-
sitive, and specific way of detecting H. pylori (18, 19).
We, and others, have found previously that sensitivity and
specificity of serological assays performed poorly, par-
ticularly in children younger than 10 years of age (9),
suggesting that serological assays in children may not be
as accurate as they have been described in adults. Com-
mercial ELISA tests for IgG have been reported to be
96% sensitive, and 89% specific in adult’s population (20,
21). However, children differ from adults in their antibody
responses to antigenic preparations of H. pylori and the
cut-off values for positivity may be different in different
age groups (22). Furthermore, both sensitivity and speci-
ficity of serological tests vary from region to region, partic-
ularly between developed and underdeveloped countries
(23). Thus, in this study with newly calculated cut-off val-
ues, the sensitivity and specificity of the commercial test

increased dramatically from the results obtained with pre-
defined cut-offs. Clearly, the use of cut-off values prede-
termined in another population may yield low sensitivity
as it has been shown in other populations using cut-off
values estimated in a different population (9, 24). This is
especially important when the tests are going to be used
in children younger than 12 years of age without duode-
nal ulcer (25). Although we did not find gastric atrophy
in adult patients in this study, mild reduction in accuracy
of the immunoassays may reflect local changes in gas-
tric mucosa environment in this particular population af-
ter massive and prolonged H. pylori colonization making
gastric mucosa less comfortable for H. pylori persistence.

The differences in sensitivity and specificity observed in
the commercial assay using the pre-defined cut-off values
or our calculated cut-off values confirmed the observa-
tion that the commercial assays are mostly standardized
for populations from developed countries and potential
antigen differences among H. pylori may occur in iso-
lates from around the world. An extensive review of the
methodological limitations in epidemiological research to
establish H. pylori prevalence and incidence has been pub-
lished recently (26).

Our patients were screening for antibody levels to
H. pylori by two different immunoassays, with different
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cut-off values. Both assays compared well in adults in
terms of sensitivity, particularly for IgG, but not in terms
of specificity, in both immunoglobulin classes. Interest-
ingly, IgA specificity was high in children compared to
adolescents and adults for both immunoassays. We do not
have an explanation for these differences but it is impor-
tant to extend this observation to determine whether early
H. pylori colonization or infection in younger individuals
is most likely to develop an IgA response. Although spe-
cific anti-H. pylori IgA seems attractive to be considered
as a useful tool to diagnose infection in young children
in countries where the acquisition of the infection occurs
at an early age, at this point given a best possible PPV of
67%, it is not possible to advocate the use of IgA antibody-
based immunoassays to detect H. pylori infection. Subse-
quent studies are needed to establish early predictors of
gastric cancer in countries with a high prevalence of the
disease, like Chile, and its relationship with early immune
responses.

In summary, both immunoassays showed better speci-
ficity, PPV and NPV in children than in adults when the
cut-off values were corrected. The overall performance of
IgA as indicator of H. pylori infection is unacceptable,
particularly for the large number of false positive results
observed in individuals older than 12 years. These results
underline the need for establish more precise cut-off val-
ues in commercial serological assays corrected to local
populations in the assessment of antibodies as marker of
H. pylori infection. Adjusted or corrected cut-off values
are important to estimate accurately H. pylori infection
prevalence in pediatric populations especially in countries
with a high gastric cancer mortality rate where H. pylori
eradication would be considered as a preventive health
public strategy.
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