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Background. Several tests have been proposed for evaluating dyspeptic symptoms and their relationship to the underlying gast
erum pepsinogens and gastrin-17 are known to be useful biomarkers for the detection of gastric pathologies.
Aim. To evaluate the capability of screening dyspeptic patients in the primary care by analyses of serum pepsinogens I (sP

sPGII), gastrin-17 (sG-17) and the IgG anti-Helicobacter pyloriantibodies (IgG-Hp).
Patients and methods.Three hundred and sixty-two consecutive patients with dyspeptic symptoms (208 females, mean age± 16

ears, range 18–88 years) referred by general practitioners for upper gastrointestinal endoscopy were enrolled. A blood sampl
rom each subject for IgG-Hp, sPGI, sPGII and sG-17 analyses.

Results. Two hundred and eighty-seven patients had a complete screening; of these, 132 resulted positive forHp infection. Patients wit
trophic chronic gastritis showed significantly lower serum pepsinogen I levels and sPGI/sPGII ratio than patients with non-atroph
astritis. Moreover, by calculating the values of sPGI by sG-17 and sG-17 by sPGII/sPGI, subjects with atrophic chronic gastriti
istinguished from those with non-atrophic chronic gastritis and from those with normal mucosa, respectively. sG-17 levels were f
useful biomarker for the detection of antral atrophic gastritis, while the combination of sPGI, the sPGI/sPGII ratio and sG-17 w

ffective in identifying corpus atrophy.
Conclusion. A panel composed of PGI, PGII, G-17 and IgG-Hp could be used as a first approach in the ‘test and scope’ and/o

reat’ strategy in the primary care management of dyspeptic patients.
2005 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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. Introduction

Approximately 25–40% of the general population has ex-
erienced dyspeptic symptoms[1,2]. Management of these

∗ Corresponding author. Tel.: +39 0521 702772; fax: +39 0521 291582.
E-mail address:francesco.dimario@unipr.it (F. Di Mario).

patients occurs at the primary care level, and as such,
patients are treated without confirmatory analyses[3–5]. H.
pylori is known to be the causal agent for several gastro
denal diseases[6–9]. The infection is initially confined to th
antrum, causing a superficial gastritis, which then progre
to pangastritis or corpus predominant gastritis, often d
oping into atrophy over several years[10]. Atrophic gastritis
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can be related to autoimmune diseases, although this is less
frequent in Western Europe. Several diagnostic tests are per-
formed to evaluate dyspeptic symptoms, including upper gas-
trointestinal endoscopy, radiography and testing forH. pylori
infection[11–14]. Endoscopy with biopsy remains the gold
standard method for the diagnosis of most of the conditions
associated with dyspepsia and provides information aboutH.
pylori infection, the presence of atrophy, intestinal metapla-
sia or dysplasia, as well as their topographical distribution
[15]. This invasive method is uncomfortable, distressing and
very expensive. Current interests lie in finding rapid, reliable
and inexpensive non-invasive tests for screening and mon-
itoring patients with mild to moderate dyspeptic symptoms
[16]. 13C-UBT andH. pylori stool antigen (HpSA) analyses
are often used, but they do not offer information about the
morphological status of gastric mucosa[17,18].

Recently, the determination of serum pepsinogens I (sPGI)
and II (sPGII), gastrin-17 (sG-17) and IgG anti-H. pylori
antibodies (IgG-Hp) by ELISA has been proposed as a se-
ries of non-invasive markers for the assessment of both
morphological and functional status of gastric mucosa in
subjects with dyspeptic symptoms[19,20]. PGI and PGII
are both precursors of pepsin. PGI, exclusively secreted
by oxyntic glands, is a specific marker of corpus secretion
capacity. Conversely, PGII produced by all gastric glands
(oxyntic, cardiac and pyloric) as well as duodenal (Brun-
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2. Patients and methods

2.1. Patients

This study was conducted in two gastroenterological cen-
tres in Italy (in Belluno, located in the mountains of north-
eastern Italy and in Parma, located on the agricultural plain in
central Italy). The policy of ‘open access’ to endoscopy was
adopted by each centre, to which general practitioners (GP)
could directly refer patients for further investigation when
needed.

After a series of meetings aimed at informing the GPs
about the relevance of sPGI, sPGII, sG-17 and IgG-Hp anal-
yses in the detection of gastroduodenal pathologies, 36 GPs
agreed to participate to the study (16 from Belluno and 20
from Parma). Each GP consecutively selected patients eli-
gible for upper gastrointestinal endoscopy on the basis of
the clinical picture of dyspepsia. Dyspepsia was defined as
a mean chronic or recurrent pain or discomfort in the upper
abdomen according to Talley et al.[36].The GPs proposed
to patients a pre-endoscopy management strategy including
treatment with antacids or prokinetics.

A total of 362 consecutive patients with dyspeptic symp-
toms (208 females, mean age 50.6± 16 years, range 18–88
years) were enrolled from May to October 2003.

Epidemiological data including smoking habit and alcohol
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21,22]. These precursors are secreted into the gastr
en, but only a small amount, which is measurable, l

nto the blood stream. Gastrin-17 (G-17), produced ex
ively in the antrum and secreted directly in the blood,
esents a specific marker of G cell functionality[23]. Stud-
es have shown that sPGI, sPGII and sG-17 levels are
n the presence ofH. pylori related to non-atrophic chron
astritis (NACG)[24,25]. SPGI and sPGII concentratio
re found to decrease significantly 2 months after a
essfulH. pylori cure [26–28]. Similarly, sPGI levels an
he calculated value, sPGI·gastrin, are found to predict t
resence of gastric cancer[29–31]. Indeed, sPGI and/o
PGI/sPGII levels are considered serological markers o
ophic body gastritis[32–34]. In the latter condition, G-1
evels are significantly high. Conversely in antral atrop
hey become very low due to the exiguity number of G c
23].

The correlations between the above-mentioned vari
nd related histological patterns of gastritis could give a
election of patients, who need an upper gastrointestin
oscopy with multiple biopsies to identify precancerous

ric conditions or lesions[35].
The aim of the present study was to evaluate

eptic patients in the primary care by means o
anel of non-invasive serological tests (PGI, PGII,
7 and IgG-Hp) and to establish the accuracy of t

ests to identify patients with atrophic chronic gast
ACG) in whom gastroscopy and biopsy should be pe
ed.
ntake, as well as previous diseases and NSAID consum
ere collected during structured interviews by the single

or a period of 15 working days from the start of the stud
Patients with previous gastroduodenal surgery, malig

ies of any type, hepatic or renal failure, or under the
ith proton pump inhibitors or H2 receptor antagonists we
xcluded from the study.

.2. Determination of sPGI, sPGII, sG-17 and IgG-Hp

After completing the interview, blood samples (5 ml) w
rawn from each patient and sent to the respective labo
ies in Parma and Belluno. Samples were stored before
sis in four centrifuged aliquots at−20◦C for determination
f sPGI, sPGII, sG-17 and IgG-Hp levels by enzyme lin

mmunosorbent assay (ELISA), according to the manu
urer’s instructions (Biohit, Helsinki, Finland).

Normal values were as follows: sPGI: 25–100�g/L,
PGII: 2–10�g/L, sG-17: 2.5–7.5 pmol/L and IgG-Hp titre
44 IU.

.3. Histological examination and assessment of H.
ylori status

During the upper gastrointestinal endoscopy, sample
ies were taken from different stomach sites (two from
ntrum, two from the corpus and one from the incis

or histological examination. Serial sections (5�m thick)
repared from formalin-fixed biopsy samples were em
ed in paraffin and stained with haematoxylin and eosi
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conventional histological analysis and with modified Giemsa
for the detection ofH. pylori.

The Updated Sydney Classification System was used to
assess gastritis[37]. We defined ACG as any form of moder-
ate or severe atrophy with or without intestinal metaplasia and
associated with chronic inflammation. NACG was defined as
the presence of chronic inflammation with or without infil-
tration of polymorphonuclear cells, in the absence of mod-
erate or severe signs of gland loss in the antrum or corpus.
Patients were divided according to the topographical distribu-
tion of atrophic gastritis: antrum-predominant atrophic gastri-
tis (APAG) when the atrophy score was higher in the antrum,
multifocal atrophic gastritis (MAG) when the atrophy score
was equal in the antrum and corpus and corpus-predominant
atrophic gastritis (CPAG) when the atrophy score was higher
in the corpus.

Both the pathologists and the biologists were masked.
Blood test and histology results were sent to the clinical re-
searchers.

2.4. Accuracy of serological tests to discriminate ACG

Patients were classified as Normal (with normal gastric
mucosa), NACG and ACG in a masked way by gastroen-
terologists, interpreting the serological parameters by means
of the following empirical criteria:
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significant if thep-value was less than 0.05. The analysis
was performed using the SPSS 10.1 Software version 2004
(Chicago 606006, Illinois, USA).

Informed consent was obtained from all participants in
agreement with the Declaration of Helsinki.

3. Results

Seventy-five patients were excluded from the study be-
cause they were under therapy with proton pump in-
hibitors. Of the remaining 287 patients, 132 were positive
for H. pylori infection (68 females, mean age 51.2± 16.1
years, range 19–83 years) and 155 were negative (mean
age 48.0± 16.5 years, range 18–88 years).H. pylori-
positive patients demonstrated significantly higher mean
sPGI (120.6± 63.2�g/L), sPGII (15.9± 1.0�g/L) levels
and IgG-Hp titres (73.1± 32.6 IU) thanH. pylori-negative
patients (sPGI: 88.2± 50.7�g/L; sPGII: 8.9± 7.9�g/L;
IgG-Hp: 20.7± 21.3 IU;p< 0.001 for all comparisons). Con-
versely, the sPGI/sPGII ratio was significantly lower in
positive (9.6± 5.6) versus negative patients (11.8± 7.7;
p< 0.001). No statistically significant difference in sG-17 lev-
els was found between the two groups (Table 1).

Histological analyses identified 138 patients with a nor-
mal gastric mucosa (84 females, mean age 46.9± 16.4 years,
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Active H. pylori infection: IgG-Hp≥ 38 IU and
sPGII≥ 16�g/L or IgG-Hp≥ 40 IU and sPGII≥ 8�g/L
or IgG-Hp > 90 IU.
CPAG: sPGI≤ 25�g/L and gastrin-17 > 10 pmol/L.
MAG: sPGI≤ 25�g/L and gastrin-17≤ 10 pmol/L or
sPGI < 50�g/L and gastrin-17≤ 10 pmol/L inH.pylori+ve
patients.
APAG: G-17≤ 3 pmol/L and sPGI > 25�g/L in H. py-
lori+ve patients.

According to the serological key of lecture descri
bove, the histological patterns of patients with ACG w
ompared and classified as: a, true positive; b, false pos
, false negative; and d, true negative. Sensitivity was c
ated as a/a + c; specificity as b/b + d; positive predictive v
PPV) as a/a + b; negative predictive value (NPV) as d/d
verall accuracy: (a + d)/(a + b + c + d).

.5. Statistical analysis and ethical approval

All measured parameters were expressed as mean
tandard deviation. The means of variables were comp
y Mann–Whitney rank-sum test. The test was consid

able 1
ean and standard deviation of sPGI, sPGII, sPGI/sPGII ratio, sG-17

. pylori status sPGI (�g/L) sPGII (�g/L)

egative (N= 155) 88.2± 50.7 8.9± 7.9
ositive (N= 132) 120.6± 63.2* 15.9± 1.0*

∗ p< 0.001 for positive vs. negativeH. pylori status.
ange 18–88 years), 89 patients with NACG (50 fema
ean age 48.6± 16.4 years, range 19–81 years) and 60

ients with ACG (32 females, mean age 56.7± 14.3 years
ange 20–83 years).

.1. Non-atrophic versus atrophic chronic gastritis

The NACG group had higher levels of both serum peps
ens (sPGI: 121.5± 62.5�g/L; sPGII: 15.7± 10.4�g/L)
nd IgG-Hp titres (71.9± 32.8 IU) than normal patien
sPGI: 98.4± 49.8�g/L; sPGII: 9.0± 8.0�g/L; IgG-Hp:
1.7± 13.8 IU;p< 0.001 for all comparisons), accompan
y a significantly lower sPGI/sPGII ratio (NACG: 9.4± 4.8;
ormal: 13.1± 7.4; p< 0.001). Similarly, the ACG grou
ad significantly higher IgG-Hp titres (58.1± 37.2 IU) and
PGII (13.9± 10.1�g/L) levels, and a significantly low
PGI/sPGII ratio (7.7± 6.6) than normal patients (p< 0.001
or all comparisons). Furthermore, the ACG group ha
ignificantly lower sPGI/sPGII ratio (p= 0.003), sPGI lev
ls (p< 0.001) and mean IgG-Hp titres (p= 0.016) than th
ACG group.Table 2summarises the results of serolog

ests in patients divided according to histological finding
escribed above. Patients with ACG had a significantly lo

G-Hp in relation toH. pylori infection

PGI/sPGII ratio sG-17 (pmol/L) IgG-Hp titres (IU

11.8± 7.7 12.8± 31.4 20.7± 21.3
9.6 ± 5.6* 8.4 ± 17.5 73.1± 32.6*
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Table 2
Mean and standard deviation of sPGI, sPGII, sPGI/sPGII ratio, sG-17 and IgG-Hp in relation to histological findings

Histological findings sPGI (�g/L) sPGII (�g/L) sPGI/sPGII ratio sG-17 (pmol/L) IgG-Hp titres (IU)

Normal (N= 138) 98.4± 49.8 9.0± 8.0 13.1± 7.4 6.9± 20.7 21.7± 13.8
NACG (N= 89) 121.5± 62.5a 15.7± 10.4a 9.4 ± 4.8a 8.3 ± 10.8 71.9± 32.8a

ACG (N= 60) 87.1± 66.3c 13.9± 10.1b 7.7 ± 6.6b,c 21.0± 41.4 58.1± 37.2b,c

NACG: non-atrophic chronic gastritis, ACG: atrophic chronic gastritis.
a NACG vs. Normal group (p< 0.001 for all parameters).
b ACG vs. Normal group (p< 0.001 for all parameters).
c ACG vs. NACG group (sPGI:p< 0.001; sPGI/sPGII:p= 0.003; IgG-Hp:p= 0.016).

Table 3
Performance characteristics of the serological parameters (IgG-Hp, sPGI, sPGII and gastrin-17) considered as a unique test to discriminate between patients
with ACG and non-atrophic gastric mucosa (histological normal gastric mucosa or NACG)

Sensitivity (%) (95% CI) Specificity (%) (95% CI) PPV (%) (95% CI) NPV (%) (95% CI) Accuracy (%) (95% CI)

Serological panel test 64 (59–70) 93 (90–96) 70 (75–64) 91 (88–94) 87 (91–83)

PPV: positive predictive value; NPV: negative predictive value.

calculated sPGI·sG-17 value (495.7± 121) than patients with
NACG (1099± 208;p= 0.002). Additionally, subjects with
ACG had a significantly higher sG-17·sPGII/sPGI value
(17.03± 15) than normal patients (0.77± 0.6,p= 0.002).

With regards to age, a statistically significant difference
was found between normal (46.9± 16.4 years) patients and
the ACG (56.7± 14.3 years;p< 0.001) group, and the ACG
and the NAGC (48.6± 16.4 years;p= 0.004) group.

3.2. Site-specific ACG

Regarding the 60 patients with ACG, 35 had APAG, 8
had MAG and 17 had CPAG. PositiveH. pylori infection
was found in 32/35 APAG patients (91.2%), 5/8 MAG pa-
tients (62.5%) and 2/17 CPAG patients (13.3%). The APAG
group had significantly higher mean serum pepsinogen lev-
els (sPGI: 117± 50.7; sPGII: 17± 9) and IgG-Hp titres
(72.9± 30.3), as well as a significantly lower sPGI/sPGII
ratio (9.5± 5.2) than normal patients (sPGI,p< 0.03; sPGII,
p< 0.001; IgG-Hp,p< 0.001; sPGI/sPGII ratio,p= 0.002).
Patients with APAG had significantly lower levels of sG-
17 (3.8± 2) than patients with NACG (8.3± 10.8,p= 0.01),
while no statistically significant difference was found when
compared to normal patients (6.9± 20.7). sPGI levels were
significantly lower in patients with MAG (78.9± 40.2) than
i s
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a

3.3. Endoscopical and histological findings

Of the 287 patients considered for the analysis, we de-
tected 20 gastroduodenal focal lesions: five gastric erosions,
six gastric ulcers, seven duodenal ulcers, one prepyloric polyp
and one gastric leiomyoma. According to a ‘test and scope’
strategy, we missed eight (40%) and six (30%) gastroduo-
denal focal lesions by means ofH. pylori serology and all
four serological parameters, respectively. Endoscopies saved
were similar: 57% withH. pylori serology and 55% with all
the serological parameters. From endoscopies saved byH.
pylori serology 24 out of 60 (33%) were ACG, of whom 15
out of 17 (88%) were CPAG. Otherwise, we missed 13 out of
60 (21.6%) of ACG, of whom only 2 out of 17 (12%) were
CPAG, by means of serological parameters.

3.4. Accuracy of serological parameters to detect ACG

Interpreting all the four serological parameters as a unique
test as mentioned in the methods, the same 287 patients were
distinguished in: 157 normal, 76 with NACG and 54 with
ACG of whom were 35 APAG, 4 MAG and 15 CPAG. Sensi-
tivity, specificity, positive predictive and negative predictive
values and overall accuracy of the serological diagnosis in
comparison to histology were 64, 93, 70, 91 and 87%, re-
spectively (Table 3).
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n patients with NACG (p= 0.02). Additionally, patient
ith MAG had lower sPGI/sPGII ratio (9.2± 5) and highe
nti-Hp levels (61.4± 25.6) than normal (p< 0.001 for both
omparisons). Patients with CPAG had the lowest s
28.1± 15.8) and sPGI/sPGII ratio (3± 2.2) levels than a
he other groups (p< 0.05) and a significantly higher sG-
evels (62.2± 30.5) compared to normal, NACG and APA
p< 0.001 for all comparisons). Patients with CPAG
ower IgG-Hp titres (24.7± 15.6) than NACG, APAG an

AG (p< 0.001 for all comparisons).Fig. 1a–e illustrate th
esults of these serological tests in relation to site-spe
trophic gastritis.
. Discussion

This study was aimed to validate a non-invasive tes
anel of tests to evaluate, at the primary care level, pa
ith dyspeptic symptoms and to select subjects in w
astroscopy with biopsy should be done. The relationsh
PGI, sPGII, sG-17 and IgG-Hp levels to histological g
ric mucosal damage was assessed. It is well known tha
P must have a fast, reliable and inexpensive test to ide
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Fig. 1. sPGI (a), sPGI/sPGII ratio (b), sG-17 (c), sPGII (d) and IgG-Hp (e) levels in relation to the histological group. Normal, normal histology (n= 138);
NACG, non-atrophic chronic gastritis (n= 89); APAG, antrum-predominant atrophic gastritis (n= 35); MAG, multifocal atrophic gastritis (n= 8); CPAG,
corpus-predominant atrophic gastritis (n= 17).
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patients with dyspepsia who are in need of a more thorough,
yet invasive and costly, diagnostic confirmation. The present
study involved a sample of dyspeptic patients with not im-
proved moderate or severe symptoms after a trial of empiric
therapy that warranted upper gastrointestinal endoscopic ex-
amination to exclude organic diseases. We decided, in this
preliminary study, to exclude 75 out of 362 (21%) patients
under gastric antisecretory therapy because of the potential
influence of these drugs on serum pepsinogens and G-17 lev-
els [38]. However, in our mind, this serological approach
could be also extended to these kinds of patients, although
modifying the key lecture of serological parameters. This as-
pect will be analysed elsewhere.

ELISA techniques, performed in most medical laborato-
ries, were used for the determination of serum pepsinogens,
sG-17 and IgG-Hp titres. These simple and widely available
serological tests were shown to accurately reflect true
histological status in patients with un-alarming dyspeptic
symptoms (i.e. no weight loss, anaemia, vomiting, etc.). In
accordance with a previous report by Plebani et al.[24],
serum pepsinogen levels were significantly higher, and the
relative sPGI/sPGII ratio lower inH. pylori-positive versus
negative subjects. IgG-Hp levels demonstrated 85% sensitiv-
ity and 79% specificity for the detection ofH. pylori infection
[39]. Furthermore, high levels of serum pepsinogens, and in
particular sPGII levels, accompanied by positive serology
f
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icant increase of both serum pepsinogens and IgG-Hp in this
group of patients reflected the presence of an activeH. pylori
infection. In fact, 32/35 APAG patients had histological evi-
dence ofH. pylori infection. This finding was confirmed by
a previous study[44].

Patients with MAG had significantly lower sPGI levels as
compared to NACG patients, and slightly high sG-17 levels,
but neither statistically different from APAG or from CPAG.
In our mind and according to the results of Sipponen et al.
[23], serological MAG could be distinguished by low levels
of both sPGI and G-17. Furthermore, sPGII, known to be
produced both in the antrum and corpus, was in the normal
range. Samloff et al.[45] also reported that sPGII levels were
normal in severe atrophic gastritis. This lack of an association
with atrophic gastritis is probably due to the fact that sPGII
is also produced by metaplastic pyloric glands.

As reported by other studies, sG-17 and sPGI levels and
the sPGI/sPGII ratio remain optimal biomarkers for the de-
tection of CPAG. Conversely, mean sPGII and IgG-Hp levels
were in the normal range, indicating the absence of anH.
pylori infection. In fact, only 2/17 CPAG patients had histo-
logical evidence ofH. pylori colonisation. Karnes et al. and
Annibale et al. reported the inverse correlation between the
histological gastric atrophy score and IgG-Hp levels. Both the
studies found that in patients with corpus atrophic gastritis,
the greater the degree of glandular loss, the lower the IgG-Hp
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or H. pylori, supported the diagnosis ofH. pylori-related
hronic gastritis. Serum pepsinogens and IgG-Hp were f
o be useful in distinguishing subjects with non-atrop
astritis (NACG) from those with normal mucosa, who w

ound to have significantly lower values. This finding w
onfirmed by a recent study reported by Vään̈anen et a
40]. Independent from the site of the atrophic lesion, A
ubjects had lower mean sPGI levels and a lower sPGI/s
atio than NACG subjects. Interestingly, the calcula
alues, sPGI·sG-17 and sG-17·sPGII/sPGI, were found
e clinically significant in discriminating subjects with AC

rom those with NACG and from those with normal muco
espectively. Furthermore, we obtained a very good accu
o discriminate ACG from NACG or normal patients int
reting all the four serological parameters simultaneo
atients with serological markers indicative of ACG w
ignificantly older than patients with normal mucosa
ith NACG. This was to be expected since it is well kno

hat ACG develops approximately 20 years afterH. pylori
cquisition, and that the prevalence ofH. pylori infection in

his age group is about 60%. High positivity for anti-H. pylori
ntibodies in the ACG group suggests that this gastritis
otype is a sequela of a long termH. pylori infection[41,42].
s recommended by the Consensus Conference of Maas
000[43], patients with a positiveH. pylori infection in com-
ination with high levels of sPGII were prescribedH. pylori
radication therapy.

Patients were further studied by subdividing atrophic
ritis cases by site of gland loss. sG-17 levels were foun
e a good marker for detecting APAG. Furthermore, a si
evels[46,47]. Recently, Kokkola et al. followed 47 patien
ith atrophic body gastritis for 6 years endoscopically
ell as an additional 4 years using serum IgG-Hp. Non

hese patients was treated forH. pylori infection during the
0-year period. They concluded thatH. pyloriantibodies dis
ppear spontaneously within 10 years in almost one-fo
f patients with severe atrophic corpus gastritis[48].

With regards to the macroscopic aspects of gastric mu
e found similar results about both missing gastro-duod

ocal lesions and upper endoscopies saved by means o
ogical parameters andH. pyloriserology, respectively. How
ver, our aim is to search also for histological gastric mu
amage and not simply to know if the patients are or
. pylori infected. In this way, in our results, from end
copies saved byH. pyloriserology we missed 88% of CPA
hereas only 12% were missed by means of serologica

ameters.
From a cost-effective perspective, endoscopy with h

ogical examination is three to four times more expensive
he ELISA test for the determination of serum pepsinog
astrin-17 and IgG-Hp: an ELISA assay costs approxim
30, while endoscopy with biopsy/histology costs appr
atelyD 130. With the current interest in cost reduction

he required justification of expenditures in health care, i
ensive diagnostic tests are a growing necessity in pri
are medicine.

In summary, analyses of serum pepsinogen, sG-17
gG-Hp levels offer important information regarding the p
nce ofH. pylori-related chronic gastritis as well as the sit

he gastric atrophy. Patients with normal sPGI, sPGII, sG
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and IgG-Hp can be reassured that they do not have an ulcera-
tive disease, and can be treated symptomatically. Patients with
panel test results indicating the presence ofH. pylori-related
chronic gastritis, with or without atrophic lesions, should be
prescribedH. pylori eradication therapy to cure the under-
lying ulcerative process[49]. This series of tests could be
recommended as a first approach to dyspeptic patients, once
the presence of alarming symptoms is excluded. Thus, in our
mind, this panel of tests could provide more complete infor-
mation than a simple test searching forH. pylori infection in
the management of patients with dyspeptic symptoms.

Studies are needed to confirm these results and before
recommending their widespread clinical application as non-
invasive first-pass markers of gastric disease.
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