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Serum pepsinogen I and II concentrations and
IgG antibody to Helicobacter pyloni in dyspeptic
patients
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Abstract
Aims-To investigate the association
between histologically confirmed gastri-
tis, carriage of Helicobacter pyloni and
pepsinogen (PG) I and PG II concentra-
tions.
Methods-Prospective study of 81 dys-
peptic patients undergoing upper gas-
trointestinal endoscopy was made. The
extent of gastric mucosal inflammation
and the presence of H pyloni was deter-
mined, and serology to evaluate PG I and
II concentrations and IgG titres to
Hpyloni was carried out.
Results-The presence of H pyloni was
strongly correlated with high IgG anti-
body titres to H pylori and gastritis.
Patients who were H pyloni positive had
significantly higher PG I and PG II con-
centrations and a significantly lower PG
I:PG II ratio than patients who were neg-
ative for H pylori. In 13 patients with
duodenal ulcer and H pylori positive gas-
tritis serum PG I concentrations were
significantly higher than in Hpylori posi-
tive patients without duodenal ulcer.
Significant correlations were found
between the age of patients and serum
PG II, the PG I:PG II ratio, IgG antibod-
ies to H pyloni, the severity of body gas-
tritis and Hpylori infection, and between
the degree of gastritis in the body of the
stomach and the PG II concentration.
Conclusions-Serum PG I and II concen-
trations, together with a fall in the PG
I:PG II ratio, could be used as predictors
ofHpylori infection as well as serum IgG
antibody response to Hpyloni.

(7 Clin Pathol 1993;46:826-828)

A strong association is now recognised
between the presence of Helicobacter pylori in
gastric mucosa and histologically confirmed
gastritis.' The question remains, however, as
to whether H pylori has a role in the
pathogenesis of acute or chronic gastritis or is
merely a commensal. Raised serum per-
psinogen (PG) I concentrations are found in
about two thirds of adults with peptic ulcer
disease3 and are thought to be a useful marker
of genetic predisposition to ulceration. Serum
PG I concentrations have been found to be
raised in children with H pylori associated
gastritis.4 In the same population serum PG I
concentrations were related to the severity of
gastritis in H pylori positive subjects.5 In

adults the concentration of serum PG I has
been reported to be correlated with histologi-
cal gastritis associated with the presence of
H pylori, and to correlate with the degree of
inflammation.6 It has also recently been
shown that PG I and the PG I:PG II ratio are
predictors of antral gastritis.

Methods
After informed consent had been obtained,
gastric biopsy specimens were obtained from
81 consecutive patients (male/female ratio:
43:38) undergoing upper gastrointestinal
endoscopy for the investigation of dyspeptic
symptoms. Their ages ranged from 17 to 81
(mean 53 years). None of the patients had
received any medication which might have
affected gastric acidity before endoscopy.

Oesophago-gastroduodenoscopy was per-
formed under local anaesthesia (Xylocaine
spray) using an Olympus XQ20 gastroscope.
The endoscope and biopsy forceps were dis-
infected in 2% glutaraldheyde after each use.

During endoscopy at least eight biopsy
specimens (four from the antrum and four
from the body) were taken. The specimens
were fixed in 10% buffered formalin, embed-
ded in paraffin wax, sectioned, and stained
with haematoxylin and eosin. H pylori were
identified by Giemsa staining. Gastritis was
classified using criteria described by
Whithead et a18 and modified by Warren and
Marshall,9 and was made without knowledge
of the results of the Giemsa staining or of the
serological data. Each specimen was scored as
follows: normal = 1; diffuse chronic inflam-
matory infiltrate of the lamina propria
(regarded as a "quiescent" chronic superficial
gastritis) = 2; mild atrophy = 3; moderate
atrophy = 4; severe atrophy = 5.
Venous blood samples were taken for the

determination of serum H pylori IgG using an
ELISA technique standardised retrospectively
and prospectively in more than 2000
patients'0, with a sensitivity and specificity of
up to 94%.11

After an overnight fast, blood was drawn at
9 am and serum PG I and II concentrations
were determined by radioimmunoassay (RIA),
as described before.'2

Statistical analysis was done using the two
tailed Mann-Wimey U-test. Correlations between
the serological markers and the degree of
antral and body gastritis were assessed by
analysis of variance. Correlations among the
serological and pathological features and age
were calculated using Pearson's correlation test.
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Measurements ofpepsinogen and IgG in dyspepsia

Comparison of variables measured in H pylori positive and negative patients

Hpylori Hpylori
positive negative
(n =59) (n = 22) P Value

Sex (M/F) 32/27 11/11 NS
Age, mean (range) 56 (20-81) 46 (17-33) <0-02
PG I (ng/ml) (mean (SD)) 99 5 (64-5) 72-4 (54 5) <0-001
PG II (ng/ml) (mean (SD)) 19-3 (12-0) 8-9 (7 3) <0-001
PG I: PG II ratio 5-8 (2 7) 8-8 (4 5) <0-001
IgG (OD 470 nm) 1199-9 (168-7) 569-4 (139-9) <0-001
Antral grade (1-5) 2 97 (0-7) 1-41 (0 22) <0 001
Body grade (1-5) 2 37 (0-18) 1-41 (0-22) <0-001

Results
Endoscopic diagnoses were: normal (18
patients); antral gastritis (n = 28); gastric
ulcer (n = 22); and duodenal ulcer (n = 13).
Fifty nine patients had histological gastritis
associated with the presence of H pylori
(endoscopic diagnoses: normal in eight
patients; antral gastritis in 20; gastric ulcer in
18; and duodenal ulcer in 13). H pyloni infec-
tion was limited to the antrum in 10 cases
and affected both the antrum and the body in
49. In 22 cases without Hpylori infection gas-
tritis was found only in four patients with gas-
tric ulcer. Gastritis affected only the antrum
in 21 cases, only the body in eight, and both
antrum and body in 34.
H pylori positive patients had significantly

higher PG I and PG II concentrations than
H pyloni negative patients (n = 22) (figure).
Although this was significant for both vari-
ables, there was a remarkable overlap
between the individual values of PG I values
in H pylori negative and H pylori positive
patients and a smaller overlap of PG II val-
ues. The PG I:PG II ratio was significantly
lower in Hpylori positive than in H pyloni neg-
ative patients. H pylori positive patients had
significantly higher IgG titres than H pylori
negative patients (table), with almost no over-
lap at all between the individual values
(figure).

All patients with gastric ulcers had gastritis,
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and H pyloni infection was found in 18 of 22
(82%) cases. All patients with duodenal
ulcers had H pylori positive gastritis. In these
subjects the mean (SD) serum PG I concen-
tration was significantly higher than that of
H pylori positive patients without duodenal
ulcers (130-9 (92-8) v 90 7 (519); p < 0 05).

Significant correlations were found
between the age of patients and serum PG II
concentrations (R = 0-324; p < 0 01), the
PG I:PG II ratio (R= -0 373, p < 0 01),
IgG titres to H pylori (R = 0 307, p < 0.01),
the severity of body gastritis (R = 0-279,
p < 0-02), and H pylori infection (R = 0-299,
p < 0 01), and between the degree of gastritis
in the body of the stomach and the PG II
value (p < 0 01).

Discussion
Endoscopy may be completely unhelpful in
adults with dyspepsia if endoscopic biopsy
specimens are not taken routinely.1' In our
series we confirmed these results. Indeed,
almost half of our patients with macroscopi-
cally normal endoscopic findings had histo-
logical gastritis (eight of 18, or 44%).
Moreover, all patients with histologically con-
firmed gastritis were colonised by H pylori (n
= 59) except four patients with gastric ulcer.
None of the patients without histological evi-
dence of gastritis (n = 22) was colonised. All
the patients with duodenal ulcers (n = 13)
were colonised by H pylori; the prevalence in
patients with gastric ulcers was 82% (18 of
22). These findings agree with published
results.' In humans PG I is produced only in
the fundic gland area of the stomach, by chief
and mucous neck cells.'4 PG II is also pro-
duced by chief and mucous neck cells, and
additionally by pyloric glands in the gastric
antrum and Brunners's glands in the proxi-
mal duodenum."5 The difference in the cellu-
lar origins of PG I and PG II is important
because changes in their concentrations in
serum correlate with certain histological
abnormalities in the gastric mucosa.

In this series patients with duodenal ulcers
had serum PG I concentrations that were sig-
nificantly higher than those in H pylori posi-
tive patients without duodenal ulcers. This
agrees with previous findings. Previous stud-
ies have shown that in some families with a
prominent history of duodenal ulcer, hyper-
pepsinogenaemia I is a marker of increased
risk for the occurrence of duodenal ulcer.'1'8
A recent prospective study also found that
apparently healthy people with raised serum
PG I concentrations are at increased risk of
developing duodenal ulcers.'9

In the light of the finding that virtually all
patients with duodenal ulcers are infected
with H pylori, however, and the evidence in
this and previous studies that H pylori infec-
tion is associated with raised values of serum
PG I, the hyperpepsinogenaemia in duodenal
ulcer could be related to Hpylori infection.

In our study serum PG I and PG II con-
centrations were significantly higher in
H pylori positive than in H pylori negative
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patients. We also confirmed that H pylori pos-
itive patients have significantly higher IgG
antibody titres than Hpylori negative patients.
Our results seem to indicate that the PG I
and PG II values taken together could be
considered a predictor of H pylori infection
associated with antral gastritis. In accordance
with Kames et al,7 we also found a signifi-
cantly lower PG I: PG II ratio in Hpylori pos-
itive patients.
We did find a correlation between the

degree of the body gastritis and serum PG II
values. Moreover, PG II, IgG antibodies to
H pylon, the severity of body gastritis and
Hpylori status were directly correlated with
the age of patients. This agrees with recent
observations which suggest that an age
related increase of PG in a healthy control
population was caused by an increasing
prevalence of H pylori infection.20 Therefore,
the correlation between the severity of the
body gastritis and serum PG II concentra-
tions could be due to age related changes in
the incidence of body gastritis and H pylori
infection.
We suggest that serum pepsinogen I as well

as the serum pepsinogen II concentration,
together with a fall in the PG I: PG II ratio
could be used as predictors ofH pylon infec-
tion, as well as serum IgG antibodies to
H pylori.
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