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Abstract
Objective: We have previously shown that the presence of abnormal macroscopical 
findings at earlier gastrocopy was among the best indicators of abnormal macroscop-
ical findings at regastroscopy. 
In the present study we evaluated whether serum tests could help to select patients 
with for regastroscopy.
Materials and Methods: Serum H. pylori antibodies of the IgG class, pepsinogens 
I and II, and gastrin -17 were analyzed for 190 patients without alarm symptoms 
undergoing regastroscopy. For 126 patients, an earlier gastroscopy report showing a 
normal finding was available. Associations between serum tests and macroscopical 
and histological findings at gastroscopy were analyzed.
Results: If patients with normal earlier gastroscopy had been selected for regastrosco-
py on basis of positive H. pylori serology or low pepsinogen I, 82 of the 126 gastros-
copies performed (65%) would have been saved. However, in that case 19/25 patients 
with an abnormal macroscopical finding and four of 17 patients with moderate or 
severe atrophic gastritis had been missed. If patients had been selected for regastros-
copy on the basis of positive H. pylori antibodies, low pepsinogen I, or low serum 
gastrin-17, 57 gastroscopies (45%) had been saved, but still 13/25 with an abnormal 
macroscopical finding and two of 17 patients with atrophic gastritis would have been 
missed. Macroscopical findings and isolated atrophic gastritis of the antrum could not 
be detected by serum tests.
Conclusions: Among typical patients in Western countries, with a low prevalence of 
H. pylori infection and atrophic gastritis, usefulness of serum tests to select patients 
for regastroscopy is limited. 
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Introduction

 Various strategies, such as those based on patients’ symptoms or serum test 
results, have been developed to screen dyspeptic patients for gastroscopy. Helico-
bacter pylori (H. pylori) causes gastritis and is the most important risk factor for 
peptic ulcer disease and gastric cancer[1]. The presence of H. pylori can easily be 
detected by serology[2], although H. pylori antibody titres may remain elevated even 
for years after succesful eradication therapy[3]. Pepsinogen I (PG I) is secreted in the 
corpus mucosa in oxynthic glands, whereas pepsinogen II (PG II) is secreted from 
both the oxynthic glands and from the pyloric glands in the antrum[4]. Oxynthic glands 
disappear in atrophic corpus gastritis, and thus, low serum PG I level or decreased PG 

I/II ratio reveal severe atrophic gastritis 
of the corpus. Gastrin consists of at least 
two bioactive forms, gastrin-17 (G-17) 
and gastrin-34. G-17 is secreted from the 
antrum and stimulated by a meal, where-
as gastrin-34 is mainly secreted from 
the duodenum. Accordingly, low serum 
G-17 levels have been associated with 
atrophic gastritis of the antrum[5,6]. The 
combination of positive H. pylori serol-
ogy, low PG I and low G-17 has been 
introduced to screen patients before gas-
troscopy[7].
  H. pylori infection has an im-
pact on serum levels of PG I and G-17 
in several ways. Patients with H. pylo-
ri gastritis have higher serum PG I and 
PG II levels and lower PG I/II ratio than 
H. pylori negative individuals[8]; but in 
the presence of atrophic corpus gastritis 
which often develops in H. pylori posi-
tive individuals, the serum level of PG I 
decreases[9]. In H. pylori gastritis serum 
G-17 is increased and it decreases after 
eradication of the infection[10]. However, 
in severe corpus atrophy serum gastrin 
levels increase because of the achlorhy-
dria[5]. Also the use of proton pump in-
hibitors (PPIs) increases serum gastrin 
levels[11]. 
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 The discovery of H. pylori has totally changed our 
understanding of many gastrointestinal diseases. However, the 
prevalence of H. pylori infection is now rapidly decreasing in 
the Western world[12], and the majority of findings at gastrosco-
py are not necessarily related to H. pylori or atrophic gastritis 
any more. Although a repeat gastroscopy is not recommended 
if alarm symptoms are not present[13], regastroscopy might be 
requested by primary care doctors to reassure dyspeptic patients 
with fluctuating symptoms. We have recently shown that, in a 
typical Western population with a low prevalence of H. pylori 
infection, an abnormal macroscopical finding at an earlier gas-
troscopy was, along with the presence of alarm symptoms and 
obesity, the strongest indicator for an abnormal finding at a re-
peat gastroscopy[14].
 The present study was performed in order to evaluate 
whether serum tests could be used, instead of a repeat gastros-
copy, to reassure patients with no alarm symptoms. We calculat-
ed how many gastroscopies would have been saved, and what 
would have been missed if the repeat gastroscopy had not been 
performed for patients with a normal finding at an earlier gas-
troscopy and normal serum test results.
 
Patients and methods

 A total of 190 consecutive patients, who were gastros-
copied at Herttoniemi hospital in 2004-2005, donated a blood 
sample. The patients included participated in our earlier study[14], 
and had no alarm symptoms. Patients with previous gastric sur-
gery were excluded. The median age of the patients was 64 years 
(range 24 – 87 years), and 142 (75%) were women. Patient re-
cords were searched for H. pylori tests and performed eradica-
tion treatments, as well as for use of PPIs.
 Patients underwent gastroscopy with two biopsies tak-
en from the antrum and the corpus. The biopsies were analysed 
according to the revised Sydney system[15] by one pathologist, 
who was unaware of the results of the serum tests.  H. pylori cul-
ture was performed as clinically indicated. H. pylori positivity 
was defined as positive histology and/or positive culture.
 The serum samples were stored at -20ºC and analyzed 
for H. pylori antibodies of the IgG class by an in-house enzyme 
immunoassay[2]; antibody titres < 700 were considered normal. 
Serum PG I, PG II, and G-17 were analyzed with GastroPan-
el kit (Biohit Oyj, Helsinki, Finland) by the manufacturer. The 
normal limits were the following: for PG I 30-65 µg/l, for PG II 
3-10 µg/l, and for G-17 2-10 pmol/l, respectively. 
 The study was approved by the Ethical Committee for 
Internal Medicine in Helsinki University Central Hospital. All 
patients gave a written informed consent.  Differences between 
the groups were evaluated by Fischer’s exact test, and p < 0.05 
was considered statistically significant.

Results

 A total of 43 of the 190 patients (23%) had an abnormal 
macroscopical finding other than hiatal hernia. These findings 
mostly consisted of mild (LA grade A-B) oesophagitis or erosive 
gastritis[14]. Six patients had a macroscopical finding defined as 
severe: four had benign prepyloric ulcers; one had severe oe-
sophagitis, and one Barrett’s oesophagus of 10 cm length. Of 
these particular patients, three patients with ulcer and the only 

patient with severe oesophagitis had positive H. pylori antibod-
ies; the remaining two patients had normal serum test results. As 
shown in Table I, there was no significant association between 
the presence of abnormal macroscopical findings and the results 
of serum tests except for the inverse association of low serum 
PG I and the presence of abnormal macroscopical findings. Pa-
tients’ use of PPIs was associated with serum G-17 levels: twen-
ty of 54 patients with no PPI use for at least a month had low 
G-17, whereas only three patients of 23 with regular PPI use for 
a month before the gastroscopy had low serum G-17 (p =.03).

Table 1: Results of serum tests for patients with abnormal versus nor-
mal macroscopical findings at gastroscopy.  Number of patients with 
severe findings are shown in parenthesis.
Serum test results Number of patients with macroscop-

ical finding
P

abnormal 
all (severe), n=43(6)

normal 
n=147

IgGa>700 12(4) 42 1.0
IgGa<700 31(2) 105

PG Ib<30 µg/l 0 13 0.04
PG Ib >30 µg/l 43(6) 134

G-17c <2 pmol/l 14 (0) 39 0.44
G-17c >2 pmol/l 29 (6) 108

 
a = serum H. pylori antibodies of the IgG class 
b = serum pepsinogen I 
c  = serum gastrin-17 

 The prevalence of H. pylori infection was low. Only 20 
(11%) of the 190 patients had an ongoing H. pylori infection: 
19 patients were positive for H. pylori in histology, and one fur-
ther patient had positive H. pylori culture; all but one of these 
patients had positive H. pylori serology. In addition, 68 patients 
had a history of a previous H. pylori eradication; 28 of these still 
had positive H. pylori serology. Seven further patients had only 
positive H. pylori serology, antibody titres ranging from 900 to 
1600. Thus, a total of 95 patients (50%) had signs of an ongoing 
or previous H. pylori infection. Of those with positive H. pylori 
serology 19/54 (35%) had an ongoing infection.
 Of all the 190 patients, 123 (65%) had histologically 
normal gastric mucosa, as defined as mild or no chronic gastritis 
and neither H. pylori nor atrophy or intestinal metaplasia in the 
antrum or in the corpus. Of these 123, none had low serum PG I, 
20 (16%) had positive H. pylori serology, and 69 further patients 
(56%) had low serum G-17 (< 2 pmol/l).
 A total of 24 patients (13%) had moderate or severe 
(grade 2 or 3) atrophic gastritis either in the antrum or in the cor-
pus. Of the 11 patients with moderate or severe atrophic gastritis 
in the antrum, two had also mild (grade 1) atrophic gastritis of 
the corpus, while the rest had no atrophic gastritis of the corpus. 
Of the 13 patients with moderate or severe atrophic gastritis of 
the corpus none had any atrophic changes in the antrum. Thus, 
not a single patient had panatrophy, as defined as moderate or se-
vere atrophic gastritis both in the antrum and in the corpus. Two 
patients with moderate or severe atrophic gastritis in the antrum 
had an ongoing H. pylori infection, and the other nine patients 
had a history of an eradication treatment, while no patient with 
atrophic corpus gastritis was histologically H. pylori positive at 
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the gastroscopy, and only one had a history of H. pylori eradica-
tion treatment. 
 Low PG I detected all but one of the patients with grade 
2-3 atrophic corpus gastritis (p < 0.0001); H. pylori serology was 
not positive for any of them. Fourteen patients had PG I/II ratio 
under 3; of these 13 had also low PG I, and 12 had severe corpus 
atrophy.  All eleven patients who had PG I/II ratio under 2, 5 had 
also low PG I and severe corpus atrophy. As shown in Table II, 
no statistically significant associations were found between the 
results of the serum tests and atrophic gastritis in the antrum. 
The presence of any intestinal metaplasia in the corpus or in the 
antrum was significantly associated with low serum PG I (p = 
0.0003), showed a trend for association with positive H. pylori 
serology (p = 0.08) but was not associated with low serum G-17 
(p = 0.17).

Table 2: Results of serum tests for patients with or without moderate to 
severe atrophic gastritis of the antrum

Test Moderate or severe 
atrophy of the 
antrum (11)

Mild or no atrophy 
of the antrum 

(179)

P 

IgGa>700 6 48 0.08
IgGa <700 5 131

PG Ib <30 µg/l 0 13 1.00
PG Ib >30 µg/l 11 166

G-17c <2 pmol/l 3 50 1.00
G-17c>2 pmol/l 8 129

 
a = serum H. pylori antibodies of the IgG class
b = serum pepsinogen I 
c = serum gastrin-17 

 For the 126 of the 190 patients the earlier gastroscopy 
had been macroscopically normal except for a possible hiatal 
hernia. The mean interval between the gastroscopies was 7, 9 
years (range 0,6-25 years). Table III shows the number of gas-
troscopies that would have been saved, and the abnormal find-
ings that would have been missed among these 126 patients, if 
only those with abnormal serum tests had undergone gastrosco-
py. 

Table 3: Number of gastroscopies saved and findings missed if abnor-
mal serum tests results had been used as indication for gastroscopy in 
126 patients with a macroscopically normal earlier gastroscopy finding
Test Saved gas-

troscopies 
(normal tests 
results)

Missed findings
Moderate 
or severe 
atrophic 
gastritis 

Intes-
tinal 
meta-
plasia

Abnormal 
macroscopi-
cal findings

Cor-
pus 

An-
trum 

All Se
vere

IgG/PG Ia 82/126 (65%) 1/11 3/6 12/28 19/25 2/6
IgG/PGI/G-17b 57/126 (45%) 0/11 2/6 9/28 13/25 2/6

a= only patients with serum H. pylori antibodies of the IgG class>700 
and/or serum pepsinogen I <30 µg/l gastroscopied
b = only patients with serum H. pylori antibodies of the IgG class>700  
and/or serum pepsinogen I <30 µg/l and/or serum gastrin-17 <2 pmol/l 
gastroscopied

Discussion

 In this patient group with a low prevalence of H. py-
lori infection and atrophic gastritis, the abnormal macroscop-
ical findings at regastroscopy were not detected by the serum 
tests used. However, in accord with earlier studies[16], the serum 
tests were quite useful in exploring the histological status of the 
gastric mucosa. Obviously, the macroscopical findings were not 
associated with histological abnormalities.  In addition, although 
low serum PG I readily detected atrophic corpus gastritis, atro-
phic gastritis of the antrum was not revealed reliably by any of 
the serum tests used. Adding low serum G-17 to the test com-
bination of H. pylori antibodies and serum PG I decreased the 
number of missed findings, but the number of ”saved” gastros-
copies declined respectively. 
 The only association between the presence of abnor-
mal macroscopical findings and abnormal serum tests was the 
negative association with low PG I. This is understandable as 
low serum PG I reflects achlorhydria[17] and the majority of the 
macroscopical findings in our study, such as erosions in the oe-
sophagus or stomach, are associated with the presence of acid 
[18,19]. H. pylori infection increases the risk for ulcer, and even for 
gastric erosions[20]; however, in the present study only a minority 
of patients had an ongoing H. pylori infection, and accordingly 
ulcers were only few.
 Patients with atrophic gastritis have an increased risk 
for gastric cancer[7]. Markers of atrophic gastritis could thus be 
used to select individuals for gastroscopy. In the present study, 
low serum PG I detected all except one of the patients with mod-
erate or severe atrophic corpus gastritis. In agreement with other 
studies[21], all patients with moderate or severe antrum atrophy 
had signs of a present or previous H. pylori infection, and some 
of these patients were detected by positive H. pylori serology. 
Instead, the other serum tests were not helpful in detecting atro-
phic changes in the antrum. In an earlier study regarding a pa-
tient group with a high prevalence of H. pylori infection, serum 
G-17 level < 5 pmol/l, instead of < 2 pmol/l used here, detected 
atrophic gastritis of the antrum with a sensitivity of 37% and 
specificity of 87%[22]. The combination of positive H. pylori se-
rology, low PG I or low G-17 has shown a sensitivity and spec-
ificity of 71% and 98% to detect moderate to severe corpus at-
rophy or panatrophy[21], and a sensitivity and spesicifity of 40% 
and 94% to detect any moderate or severe atrophy[23]. The low 
sensitivity in detecting atrophic changes may partly be due to the 
obvious difficulty of the serum tests to detect atrophic gastritis 
of the antrum. Antrum atrophy may, however, predict an even 
larger risk for cancer than corpus atrophy[7]. The patients with 
panatrophy, described as those being at the greatest cancer risk, 
were however lacking in the present study. Thus, our present 
results may not apply to patient groups with a high prevalence of 
H. pylori infection and/or atrophic gastritis.
 Low serum PG I or PG I/II ratio have also been succes-
fully used in cancer screening[24,25]. However, detecting cancer 
by serum tests may also have limitations. In a multicenter study, 
low serum PG I was associated with a risk for gastric cancer in 
men, but not in women[26]. Furthermore, only a part of gastric 
cancers are associated with atrophy. In a Japanese study, low 
serum PG I predicted 15/38 intestinal gastric cancers, whereas 
none of the patients with a diffuse cancer had low serum PG I [27]. 
In a Finnish study, early gastric cancer or high grade dysplasia 
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was found in 14 of the 1344 smoking men who were gastrosco-
pied because of low serum PG I. However, these 14 comprised 
only about 15% of all gastric cancers found within 5 years in the 
whole study group of 22. 436 smoking men[8]. Also high serum 
G-17 levels have been shown to be associated with the presence 
of gastric cancer[29] whereas, to the best of our knowledge, low 
serum gastrin has not so far been shown to be connected to the 
risk for gastric cancer. 
  In our study among the patients who underwent rega-
stroscopy, the prevalence of an ongoing H. pylori infection was 
very low. Macroscopical findings were rarely severe, mostly 
unrelated to H. pylori or atrophic gastritis, and could not be de-
tected by the serum tests. The majority of patients (65 %) had 
normal gastric mucosa. If patients had been screened for rega-
stroscopy by serum tests, several patients with normal gastric 
mucosa and no significant macroscopical findings would have 
undergone gastroscopy, while some patients with severe macro-
scopical findings would have been missed. Although the serum 
tests studied might be useful among patients with high preva-
lence of H. pylori and related findings, their usefulness to select 
patients for regastroscopy in patient groups with a low preva-
lence of both H. pylori infection and atrophic gastritis may be 
limited. More studies are needed to establish the role of serum 
tests in the examination of dyspeptic patients in various popula-
tions.
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