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Abstract

Background. Several tests have been proposed for evaluating dyspeptic symptoms and their relationship to the underlying gastric disease.
Serum 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 | (sPGI) and I
(sPGllI), gastrin-17 (sG-17) and the IgG aHiglicobacter pyloriantibodies (IgG-Hp).

Patients and methods. Three hundred and sixty-two consecutive patients with dyspeptic symptoms (208 females, mean &gE550.6
years, range 18-88 years) referred by general practitioners for upper gastrointestinal endoscopy were enrolled. A blood sample was taken
from each subject for IgG-Hp, sPGI, sPGIl and sG-17 analyses.

Results. Two hundred and eighty-seven patients had a complete screening; of these, 132 resulted poditiveféation. Patients with
atrophic chronic gastritis showed significantly lower serum pepsinogen | levels and sPGI/sPGII ratio than patients with non-atrophic chronic
gastritis. Moreover, by calculating the values of sPGI by sG-17 and sG-17 by sPGII/sPGI, subjects with atrophic chronic gastritis could be
distinguished from those with non-atrophic chronic gastritis and from those with normal mucosa, respectively. sG-17 levels were found to be
a useful biomarker for the detection of antral atrophic gastritis, while the combination of sPGlI, the sPGI/sPGII ratio and sG-17 was found
effective 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/or ‘test and
treat’ strategy in the primary care management of dyspeptic patients.
© 2005 Editrice Gastroenterologica Italiana S.r.I. Published by Elsevier Ltd. All rights reserved.
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1. Introduction patients occurs at the primary care level, and as such, most
patients are treated without confirmatory analy{8es). H.
Approximately 25—-40% of the general population has ex- pylori is known to be the causal agent for several gastroduo-
perienced dyspeptic symptorfils2]. Management of these  denal diseasd6-9]. The infection is initially confined to the
antrum, causing a superficial gastritis, which then progresses
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1590-8658/$30 © 2005 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
doi:10.1016/j.d1d.2005.01.016



502 B. Germam'et al. / Digestive and Liver Disease 37 (2005) 501-508

can be related to autoimmune diseases, although this is les®. Patients and methods
frequent in Western Europe. Several diagnostic tests are per-
formed to evaluate dyspeptic symptoms, including upper gas-2.1. Patients
trointestinal endoscopy, radiography and testingfopylori
infection[11-14] Endoscopy with biopsy remains the gold This study was conducted in two gastroenterological cen-
standard method for the diagnosis of most of the conditions tres in Italy (in Belluno, located in the mountains of north-
associated with dyspepsia and provides information adout  eastern Italy and in Parma, located on the agricultural plainin
pylori infection, the presence of atrophy, intestinal metapla- central Italy). The policy of ‘open access’ to endoscopy was
sia or dysplasia, as well as their topographical distribution adopted by each centre, to which general practitioners (GP)
[15]. This invasive method is uncomfortable, distressing and could directly refer patients for further investigation when
very expensive. Current interests lie in finding rapid, reliable needed.
and inexpensive non-invasive tests for screening and mon-  After a series of meetings aimed at informing the GPs
itoring patients with mild to moderate dyspeptic symptoms about the relevance of sPGI, sPGII, sG-17 and IgG-Hp anal-
[16]. 13C-UBT andH. pylori stool antigen (HpSA) analyses yses in the detection of gastroduodenal pathologies, 36 GPs
are often used, but they do not offer information about the agreed to participate to the study (16 from Belluno and 20
morphological status of gastric mucd4#,18] from Parma). Each GP consecutively selected patients eli-

Recently, the determination of serum pepsinogens | (sPGI) gible for upper gastrointestinal endoscopy on the basis of
and Il (sPGIl), gastrin-17 (sG-17) and IgG ahti-pylori the clinical picture of dyspepsia. Dyspepsia was defined as
antibodies (IgG-Hp) by ELISA has been proposed as a se-a mean chronic or recurrent pain or discomfort in the upper
ries of non-invasive markers for the assessment of bothabdomen according to Talley et §6].The GPs proposed
morphological and functional status of gastric mucosa in to patients a pre-endoscopy management strategy including
subjects with dyspeptic symptonf$9,20] PGI and PGII treatment with antacids or prokinetics.
are both precursors of pepsin. PGI, exclusively secreted A total of 362 consecutive patients with dyspeptic symp-
by oxyntic glands, is a specific marker of corpus secretion toms (208 females, mean age 5&.46 years, range 18—-88
capacity. Conversely, PGII produced by all gastric glands years) were enrolled from May to October 2003.
(oxyntic, cardiac and pyloric) as well as duodenal (Brun- Epidemiological dataincluding smoking habit and alcohol
ner’s) glands is strongly influenced by gastric inflammation intake, as well as previous diseases and NSAID consumption,
[21,22] These precursors are secreted into the gastric lu-were collected during structured interviews by the single GP
men, but only a small amount, which is measurable, leaks for a period of 15 working days from the start of the study.
into the blood stream. Gastrin-17 (G-17), produced exclu-  Patients with previous gastroduodenal surgery, malignan-
sively in the antrum and secreted directly in the blood, rep- cies of any type, hepatic or renal failure, or under therapy
resents a specific marker of G cell functionalig]. Stud- with proton pump inhibitors or kireceptor antagonists were
ies have shown that sPGI, sPGIl and sG-17 levels are highexcluded from the study.
in the presence dfl. pylori related to non-atrophic chronic
gastritis (NACG)[24,25] SPGI and sPGIl concentrations 2.2. Determination of sPGI, sPGII, sG-17 and IgG-Hp
are found to decrease significantly 2 months after a suc-
cessfulH. pylori cure [26—28] Similarly, sPGI levels and After completing the interview, blood samples (5 ml) were
the calculated value, sP@hstrin, are found to predict the drawn from each patient and sent to the respective laborato-
presence of gastric canc§9-31] Indeed, sPGI and/or riesin Parma and Belluno. Samples were stored before anal-
sPGI/sPGII levels are considered serological markers of at-ysis in four centrifuged aliquots at20°C for determination
rophic body gastriti§32—-34] In the latter condition, G-17  of sPGlI, sPGll, sG-17 and IgG-Hp levels by enzyme linked
levels are significantly high. Conversely in antral atrophy, immunosorbent assay (ELISA), according to the manufac-
they become very low due to the exiguity number of G cells turer’s instructions (Biohit, Helsinki, Finland).
[23]. Normal values were as follows: sPGI: 25-104/L,

The correlations between the above-mentioned variablessPGlI: 2—-1Quwg/L, sG-17: 2.5—7.5 pmol/L and IgG-Hp titres:
and related histological patterns of gastritis could give a first <44 |U.
selection of patients, who need an upper gastrointestinal en-
doscopy with multiple biopsies to identify precancerous gas- 2.3. Histological examination and assessment of H.
tric conditions or lesionf35]. pylori status

The aim of the present study was to evaluate dys-
peptic patients in the primary care by means of a  Duringthe uppergastrointestinal endoscopy, sample biop-
panel of non-invasive serological tests (PGIl, PGIl, G- sies were taken from different stomach sites (two from the
17 and IgG-Hp) and to establish the accuracy of these antrum, two from the corpus and one from the incisura)
tests to identify patients with atrophic chronic gastritis for histological examination. Serial sectionsp(@ thick)
(ACG) in whom gastroscopy and biopsy should be perfor- prepared from formalin-fixed biopsy samples were embed-
med. ded in paraffin and stained with haematoxylin and eosin for
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conventional histological analysis and with modified Giemsa significant if thep-value was less than 0.05. The analysis

for the detection oH. pylori. was performed using the SPSS 10.1 Software version 2004
The Updated Sydney Classification System was used to(Chicago 606006, lllinois, USA).
assess gastrit[87]. We defined ACG as any form of moder- Informed consent was obtained from all participants in

ate or severe atrophy with or without intestinal metaplasia and agreement with the Declaration of Helsinki.

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- 3. Results

erate or severe signs of gland loss in the antrum or corpus.

Patients were divided according to the topographical distribu- ~ Seventy-five patients were excluded from the study be-

tion of atrophic gastritis: antrum-predominant atrophic gastri- cause they were under therapy with proton pump in-

tis (APAG) when the atrophy score was higher in the antrum, hibitors. Of the remaining 287 patients, 132 were positive

multifocal atrophic gastritis (MAG) when the atrophy score for H. pylori infection (68 females, mean age 5%26.1

was equal in the antrum and corpus and corpus-predominantears, range 19-83 years) and 155 were negative (mean

atrophic gastritis (CPAG) when the atrophy score was higher age 48.0Gt16.5 years, range 18-88 yeard). pylori-

in the corpus. positive patients demonstrated significantly higher mean
Both the pathologists and the biologists were masked. sPGI (120.6t 63.2.g/L), sPGIl (15.9+1.0pg/L) levels

Blood test and histology results were sent to the clinical re- and 1gG-Hp titres (73.% 32.6 IU) thanH. pylori-negative

searchers. patients (sPGl: 88.250.7pg/L; sPGIl: 8.9+ 7.9ug/L;
IgG-Hp: 20.7+ 21.31U;p<0.001 for all comparisons). Con-
2.4. Accuracy of serological tests to discriminate ACG versely, the sPGI/sPGII ratio was significantly lower in

positive (9.6-5.6) versus negative patients (1%8.7;

Patients were classified as Normal (with normal gastric p<0.001). No statistically significant difference in sG-17 lev-
mucosa), NACG and ACG in a masked way by gastroen- els was found between the two groupsalfle J).
terologists, interpreting the serological parameters by means Histological analyses identified 138 patients with a nor-
of the following empirical criteria: mal gastric mucosa (84 females, mean age 4618.4 years,
range 18-88 years), 89 patients with NACG (50 females,
mean age 48.& 16.4 years, range 19-81 years) and 60 pa-
tients with ACG (32 females, mean age 56.74.3 years,
range 20-83 years).

- Active H. pylori infection: 1gG-Hp>38IU and
sPGIlI> 16wg/L or IgG-Hp>40IU and sPGIk 8 ng/L
or IgG-Hp>90IU.

- CPAG: sPGk 25p0/L and gastrin-17 > 10 pmol/L.

- MAG: sPGI<25pg/L and gastrin-1& 10 pmol/L or
sPGI <50ug/Landgastrin-1%& 10 pmol/L inH. pylori+ve
patients.

- APAG: G-17<3pmol/L and sPGI>2pg/L in H. py-
lori+ve patients.

3.1. Non-atrophic versus atrophic chronic gastritis

The NACG group had higher levels of both serum pepsino-
gens (sPGl: 121.%62.5pg/L; sPGIl: 15.74 10.4pg/L)
and IgG-Hp titres (71.932.81U) than normal patients
According to the serological key of lecture described (sPGI: 98.4-49.8ug/L; sPGII: 9.0+ 8.0pg/L; 19G-Hp:
above, the histological patterns of patients with ACG were 21.7+13.81U;p<0.001 for all comparisons), accompanied
compared and classified as: a, true positive; b, false positive;by a significantly lower sPGI/sPGlI ratio (NACG: %44.8;
¢, false negative; and d, true negative. Sensitivity was calcu-normal: 13.14-7.4; p<0.001). Similarly, the ACG group
lated as a/a + c; specificity as b/b + d; positive predictive value had significantly higher IgG-Hp titres (584137.21U) and
(PPV) as a/a +b; negative predictive value (NPV) as d/d +c; sPGII (13.9t 10.1pg/L) levels, and a significantly lower

overall accuracy: (a+d¢(+b+c+d). sPGI/sPGlI ratio (7.7 6.6) than normal patient® & 0.001
for all comparisons). Furthermore, the ACG group had a
2.5. Statistical analysis and ethical approval significantly lower sPGI/sPGII ratiopE 0.003), sPGI lev-

els (p<0.001) and mean IgG-Hp titrep£ 0.016) than the
All measured parameters were expressed as means an8lACG group.Table 2summarises the results of serological
standard deviation. The means of variables were comparedests in patients divided according to histological findings, as
by Mann-Whitney rank-sum test. The test was considered described above. Patients with ACG had a significantly lower

Table 1

Mean and standard deviation of sPGI, sPGII, sPGI/sPGl! ratio, sG-17 and IgG-Hp in relatiopytori infection

H. pylori status sPGIg/L) sPGII (g/L) sPGI/sPGll ratio sG-17 (pmol/L) 1gG-Hp titres (1U)
Negative N=155) 88.2+ 50.7 8.9+ 7.9 118+ 7.7 12.8+ 314 20.7+ 21.3
Positive N=132) 120.6+ 63.2 159+ 1.0° 9.6+ 56 8.4+ 175 73.1+ 32.6

* p<0.001 for positive vs. negatiue. pylori status.
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Table 2

Mean and standard deviation of sPGlI, sPGll, sPGI/sPGlI ratio, sG-17 and IgG-Hp in relation to histological findings

Histological findings sPGIyg/L) sPGII (ug/L) sPGI/sPGlII ratio sG-17 (pmol/L) 1gG-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+ 62.5 15.74+ 10.4 9.4+ 4.8 8.3+ 10.8 71.9+ 32.8

ACG (N=60) 87.1+ 66.F 13.9+ 10.° 7.7+ 6.6°¢ 21.0+ 41.4 58.14+ 37.2°¢

NACG: non-atrophic chronic gastritis, ACG: atrophic chronic gastritis.
2 NACG vs. Normal groupi{< 0.001 for all parameters).
b ACG vs. Normal groupg{< 0.001 for all parameters).
¢ ACG vs. NACG group (sPGp<0.001; sPGI/sPGlip=0.003; IgG-Hpp=0.016).

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

Sensitivity (%) (95% CI) Specificity (%) (95% ClI) PPV (%) (95% CI) NPV (%) (95% CI) Accuracy (%) (95% ClI)
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 sSPG$G-17 value (495.% 121) than patientswith ~ 3.3. Endoscopical and histological findings

NACG (1099+ 208; p=0.002). Additionally, subjects with

ACG had a significantly higher sG-BPGII/sPGI value Of the 287 patients considered for the analysis, we de-

(17.03% 15) than normal patients (0.270.6,p=0.002). tected 20 gastroduodenal focal lesions: five gastric erosions,
With regards to age, a statistically significant difference six gastric ulcers, seven duodenal ulcers, one prepyloric polyp

was found between normal (461916.4 years) patients and and one gastric leiomyoma. According to a ‘test and scope’

the ACG (56.7 14.3 yearsp<0.001) group, and the ACG  strategy, we missed eight (40%) and six (30%) gastroduo-

and the NAGC (48.6-16.4 yearsp=0.004) group. denal focal lesions by means B pylori serology and all
four serological parameters, respectively. Endoscopies saved
3.2. Site-specific ACG were similar: 57% witfH. pylori serology and 55% with all

the serological parameters. From endoscopies saved. by

Regarding the 60 patients with ACG, 35 had APAG, 8 pylori serology 24 out of 60 (33%) were ACG, of whom 15
had MAG and 17 had CPAG. Posititg. pylori infection out of 17 (88%) were CPAG. Otherwise, we missed 13 out of
was found in 32/35 APAG patients (91.2%), 5/8 MAG pa- 60 (21.6%) of ACG, of whom only 2 out of 17 (12%) were
tients (62.5%) and 2/17 CPAG patients (13.3%). The APAG CPAG, by means of serological parameters.
group had significantly higher mean serum pepsinogen lev-
els (sPGIl: 11&50.7; sPGIl: 1A 9) and IgG-Hp titres 3.4. Accuracy of serological parameters to detect ACG
(72.94+30.3), as well as a significantly lower sPGI/sPGII
ratio (9.5+ 5.2) than normal patients (sPQI< 0.03; sPGill, Interpreting all the four serological parameters as a unique
p<0.001; IgG-Hp,p<0.001; sPGI/sPGII ratigp=0.002). test as mentioned in the methods, the same 287 patients were
Patients with APAG had significantly lower levels of sG- distinguished in: 157 normal, 76 with NACG and 54 with
17 (3.8+ 2) than patients with NACG (82 10.8,p=0.01), ACG of whom were 35 APAG, 4 MAG and 15 CPAG. Sensi-
while no statistically significant difference was found when tivity, specificity, positive predictive and negative predictive
compared to normal patients (6:£20.7). sPGI levels were  values and overall accuracy of the serological diagnosis in
significantly lower in patients with MAG (784 40.2) than comparison to histology were 64, 93, 70, 91 and 87%, re-
in patients with NACG p=0.02). Additionally, patients  spectively Table 3.
with MAG had lower sPGI/sPGII ratio (922 5) and higher
anti-Hp levels (61.4t 25.6) than normal< 0.001 for both
comparisons). Patients with CPAG had the lowest sPGI 4. Discussion
(28.1+ 15.8) and sPGI/sPGlII ratio (82.2) levels than all
the other groupsp(<0.05) and a significantly higher sG-17 This study was aimed to validate a non-invasive test or
levels (62.2+ 30.5) compared to normal, NACG and APAG panel of tests to evaluate, at the primary care level, patients
(p<0.001 for all comparisons). Patients with CPAG had with dyspeptic symptoms and to select subjects in whom
lower IgG-Hp titres (24.72 15.6) than NACG, APAG and  gastroscopy with biopsy should be done. The relationship of
MAG (p<0.001 for all comparisonsfig. la—e illustrate the ~ sPGI, sPGIl, sG-17 and IgG-Hp levels to histological gas-
results of these serological tests in relation to site-specific tric mucosal damage was assessed. It is well known that the
atrophic gastritis. GP must have a fast, reliable and inexpensive test to identify
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patients with dyspepsia who are in need of a more thorough, icant increase of both serum pepsinogens and IgG-Hp in this
yet invasive and costly, diagnostic confirmation. The present group of patients reflected the presence of an attiygylori
study involved a sample of dyspeptic patients with not im- infection. In fact, 32/35 APAG patients had histological evi-
proved moderate or severe symptoms after a trial of empiric dence oH. pylori infection. This finding was confirmed by
therapy that warranted upper gastrointestinal endoscopic ex-a previous study44].
amination to exclude organic diseases. We decided, in this Patients with MAG had significantly lower sPGI levels as
preliminary study, to exclude 75 out of 362 (21%) patients compared to NACG patients, and slightly high sG-17 levels,
under gastric antisecretory therapy because of the potentiabut neither statistically different from APAG or from CPAG.
influence of these drugs on serum pepsinogens and G-17 levin our mind and according to the results of Sipponen et al.
els [38]. However, in our mind, this serological approach [23], serological MAG could be distinguished by low levels
could be also extended to these kinds of patients, althoughof both sPGI and G-17. Furthermore, sPGII, known to be
modifying the key lecture of serological parameters. This as- produced both in the antrum and corpus, was in the normal
pect will be analysed elsewhere. range. Samloff et a[45] also reported that sPGlI levels were
ELISA techniques, performed in most medical laborato- normalin severe atrophic gastritis. This lack of an association
ries, were used for the determination of serum pepsinogenswith atrophic gastritis is probably due to the fact that sPGII
sG-17 and IgG-Hp titres. These simple and widely available is also produced by metaplastic pyloric glands.
serological tests were shown to accurately reflect true  As reported by other studies, sG-17 and sPGil levels and
histological status in patients with un-alarming dyspeptic the sPGI/sPGlII ratio remain optimal biomarkers for the de-
symptoms (i.e. no weight loss, anaemia, vomiting, etc.). In tection of CPAG. Conversely, mean sPGIl and IgG-Hp levels
accordance with a previous report by Plebani et[24], were in the normal range, indicating the absence oHan
serum pepsinogen levels were significantly higher, and the pylori infection. In fact, only 2/17 CPAG patients had histo-
relative sPGI/sPGII ratio lower ifl. pylori-positive versus  logical evidence of. pylori colonisation. Karnes et al. and
negative subjects. IgG-Hp levels demonstrated 85% sensitiv-Annibale et al. reported the inverse correlation between the
ity and 79% specificity for the detectiondf pyloriinfection histological gastric atrophy score and IgG-Hp levels. Both the
[39]. Furthermore, high levels of serum pepsinogens, and in studies found that in patients with corpus atrophic gastritis,
particular sPGII levels, accompanied by positive serology the greater the degree of glandular loss, the lower the IgG-Hp
for H. pylori, supported the diagnosis &f. pylori-related levels[46,47] Recently, Kokkola et al. followed 47 patients
chronic gastritis. Serum pepsinogens and IgG-Hp were foundwith atrophic body gastritis for 6 years endoscopically, as
to be useful in distinguishing subjects with non-atrophic well as an additional 4 years using serum IgG-Hp. None of
gastritis (NACG) from those with normal mucosa, who were these patients was treated fdr pylori infection during the
found to have significantly lower values. This finding was 10-year period. They concluded th&tpylori antibodies dis-
confirmed by a recent study reported byavnen et al. appear spontaneously within 10 years in almost one-fourth
[40]. Independent from the site of the atrophic lesion, ACG of patients with severe atrophic corpus gastféi3).
subjects had lower mean sPGl levels and a lower sPGI/sPGIl  With regards to the macroscopic aspects of gastric mucosa,
ratio than NACG subjects. Interestingly, the calculated we found similar results about both missing gastro-duodenal
values, sPG$G-17 and sG-18PGlI/sPGI, were found to  focal lesions and upper endoscopies saved by means of sero-
be clinically significant in discriminating subjects with ACG  logical parameters artd. pylori serology, respectively. How-
from those with NACG and from those with normal mucosa, ever, our aim is to search also for histological gastric mucosa
respectively. Furthermore, we obtained a very good accuracydamage and not simply to know if the patients are or not
to discriminate ACG from NACG or normal patients inter- H. pylori infected. In this way, in our results, from endo-
preting all the four serological parameters simultaneously. scopies saved ldy. pylori serology we missed 88% of CPAG,
Patients with serological markers indicative of ACG were whereas only 12% were missed by means of serological pa-
significantly older than patients with normal mucosa and rameters.
with NACG. This was to be expected since it is well known From a cost-effective perspective, endoscopy with histo-
that ACG develops approximately 20 years afterpylori logical examination is three to four times more expensive than
acquisition, and that the prevalencetbfpylori infection in the ELISA test for the determination of serum pepsinogens,
this age group is about 60%. High positivity for aktipylori gastrin-17 and IlgG-Hp: an ELISA assay costs approximately
antibodies in the ACG group suggests that this gastritis phe-€ 30, while endoscopy with biopsy/histology costs approxi-

notype is a sequela of a long tekinpyloriinfection[41,42] mately€130. With the current interest in cost reduction and
Asrecommended by the Consensus Conference of Maastrichthe required justification of expenditures in health care, inex-
2000[43], patients with a positivel. pyloriinfection in com- pensive diagnostic tests are a growing necessity in primary
bination with high levels of sPGII were prescribddpylori care medicine.

eradication therapy. In summary, analyses of serum pepsinogen, sG-17 and

Patients were further studied by subdividing atrophic gas- 1gG-Hp levels offerimportant information regarding the pres-
tritis cases by site of gland loss. sG-17 levels were found to ence oH. pylori-related chronic gastritis as well as the site of
be a good marker for detecting APAG. Furthermore, a signif- the gastric atrophy. Patients with normal sPGI, sPGII, sG-17
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and IgG-Hp can be reassured that they do not have an ulcerapi3] Fjosne U, Kleveland PM, Waldum H, Halvorsen T, Petersen H. The
tive disease, and can be treated symptomatically. Patients with  clinical benefit of routine upper gastrointestinal endoscopy. Scand J

panel test results indicating the presencelopylori-related Gastroenterol 1986,21.433-40. =

hronic gastritis, with or without atrophic lesions, should be [14] Chiba N, Van Zantan SJOV. Sinclair P, Ferguson RA, Escobedo
¢ . 9 - L P ! S, Grace E. Treatingdelicobacter pyloriinfection in primary care
prescribedH. pylori eradication therapy to cure the under- patients with investigated dyspepsia: the Canadian adult dyspepsia
lying ulcerative procesft9]. This series of tests could be empiric treatment-Helicobacter pyloripositive (CADET-Hp) ran-

recommended as a first approach to dyspeptic patients, once domized controlled trial. Br Med J 2002;324:1012-6.
the presence of alarming symptoms is excluded. Thus. in Our[15] Schnell GA, Schubert TT. Usefulness of culture, histology, and ure-

. . . . ase testing in the detection @ampylobacter pyloriAm J Gastroen-
mind, this panel of tests could provide more complete infor- terol 1089:84:133-7.

mation than a simple test searching Ifhrpylori infection in [16] McColl KEL, Murray LS, Gillen D, Walker A, Wirz A, Fletcher J,

the management of patients with dyspeptic symptoms. et al. Randomised trial of endoscopy with testing Kelicobacter
Studies are needed to confirm these results and before  pylori compared with non-invasivéi. pylori testing alone in the

recommending their widespread clinical application as non- ___Management of dyspepsia. Br Med J 2002;324:999-1002.

[17] Graham DY, Klein PD, Evans Jr DJ, Evans DG, Alpert LC, Operkun
AR, et al. Campylobacter pylortetected noninvasively by the 13C-
urea breath test. Lancet 1987;23:1174-7.

invasive first-pass markers of gastric disease.
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