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Comparison between serology, endoscopy and histology 

Abstract 
Gastric body atrophy (GBA) is a precursor lesion of gastric cancer. Little is known 
about the value of serological screening for GBA in a primary health care com
munity. The relation between serological findings, endoscopical and histological 
GBA changes was studied in a sample of the general population. 
Consecutive adults (n = 997) were serologically screened for GBA in a Dutch family 
practice; 34 subjects had serological CBA, defined as hypcrgastrinemia (> 100 
ng/1), hypopepsinogenemia A (< 17/ig/l) and a low pepsinogen A/C ratio (< 1.6). 
Two years later, 25 subjects of this group, agreed in serological retesting and 
further investigation wi th gastroscopy and biopsy for assessment according to 
the Sydney system. 

At serological retesting 20 of 25 subjects fulfilled the criteria of GBA again. Histo
logical examination of the corpus biopsies showed advanced GBA in 18 of 24 sub
jects (75%, 1 subject had no corpus biopsies) and 17 of 19 (89%) subjects wi th 
repeated positive serology. After disclosure of serology results, re-examination 
of the biopsies revealed GBA in the 2 patients wi th initially insufficient evidence 
of GBA as well, giving a concordance of 100% (19/19). One subject wi th normal 
serum gastrin at retesting had both antral and body atrophy giving a concor
dance between serological and histological GBA of 95% (19/20). No adenoma
tous polyps, tumors or dysplastic alterations were found. Macroscopic features 
observed during gastroscopy were of no value in the assessment of atrophy. 
Identification by serology of subjects with chronic atrophic body gastritis in 
population-based screening and prevention studies in primary care is adequately 
possible and useful in selecting subjects for endoscopy. 

Introduction 
Chronic atrophic gastritis is a chronic inflammation of the stomach accompanied 
by loss of the specialized glandular cells.' Atrophy leads to thinning of the mucosa 
and is a common denominator in all pathological processes that cause severe 
mucosal damage. The development of chronic atrophic gastritis is a multifacto
rial process, involving microbiological factors like Helicobacter pylori infection, 
unidentified host and environmental factors, or au to immuni ty directed against 
gastric glandular cells.1"4 The autoimmune form of gastritis is typically located 
in the body, whereas the type induced by chronic injury or infection is located 
more often in the antrum. The loss of the glandular structures can be accompa
nied by metaplasia. A large number of studies point to the importance of chronic 
gastritis in the evolution of such gastritis towards mucosal atrophy, intestinal 
metaplasia, dysplasia and finally gastric adenocarcinoma. 5 7 Early identification 
of patients with atrophic gastritis might give opportunities in modifying the 
risk of gastric cancer, which is nowadays the second leading cause of cancer-
related mortality worldwide, having a very poor clinical prognosis.8 Histological 
examination is the most reliable way to determine atrophic gastritis, but this is 
not done routinely. Its principal use is to rule out cancer rather than to deter-
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mine the presence and extent of atrophic gastritis. The by far preferential diag
nostic instrument to screen for atrophic gastritis is a "serum biopsy", i.e. mea
suring serum pepsinogen A and C and serum gastrin as functional markers of the 
gastric mucosa . 9 1 0 Low serum pepsinogen A (PgA) and a low pepsinogen A/C 
ratio in combination wi th elevated serum gastrin, are considered useful predic
tors of gastric body atrophy (GBA). Several studies have shown the diagnostic 
potential of non-invasive, serological biomarkers for atrophic gas t r i t i s . 1 1 1 4 

Taking into account the underlying aetiology of chronic atrophic gastritis, sero
logical testing for H. pylori2'4-10 and parietal cell antibodies has an additional 
diagnostic value.10 '14 

Apart from predisposing to gastric cancer, gastric body atrophy can also lead to 
vitamin Bi2-deficiency. This occurs in both autoimmune corpus gastritis and in 
the more common multifocal pangastritis that involves corpus and antrum and 
usually results from H. pylon' infection. This can already exist for a long time as 
a clinically latent ent i ty wi th possible irreversible cell damage to the nervous 
system.5 '1 5 Early detection of vitamin B12- deficiency is therefore important and 
timely supplementation is indicated to prevent pernicious anemia and neurolog
ical sequelae. It is likely that a significant number of patients suffering from 
vitamin Bij-deficiency caused by atrophic gastritis remain undiagnosed and un
treated and that, wi th regard to public health, it would be important to identify 
these patients in t ime.1 6 Despite the apparent importance of the diagnostic 
potential of serological methods, so far no studies have been conducted in general 
practice to determine the significance of serology in the screening for atrophic 
body gastritis. The purpose of the present study was to evaluate the value of the 
serological markers of atrophy, i.e. blood pepsinogen and gastrin levels, to pre
dict histological GBA in a community-based family practice in The Netherlands. 
Additionally, attention was paid to the relation between macroscopic endoscopical 
findings and histomorphological mucosal changes. Furthermore, we determined 
the prevalence of H. pylori infection on the basis of serological tests and histo
logical examination and the prevalence of auto immuni ty in gastric atrophy. 

Patients and methods 
Study population 
In a period of 2 years a total of 997 adults, consecutively entering the primary 
health care system because of common medical problems, volunteered in sero
logical screening for GBA in the general practice of one of us (AK) in 's-Graven-
polder, a rural village in the South-West of The Netherlands. Exclusion criteria 
were age <18 years and current pregnancy. The participants were asked to 
donate a fasting blood sample and to fill in a questionnaire on the frequency and 
severity of gastric symptoms during the preceding 3 months , past gastric dis
eases and the use of stomach- and/or antibiotic drugs. Examination of the whole 
group revealed serological GBA in 34 persons (3.4%, 15 M, 19 F; mean age 67 
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years, range 28-91).Two years later, 25 of the 34 subjects (12 M, 13 F; mean age 
67 years) agreed in undergoing upper gastrointestinal endoscopy after an over
night fast, combined wi th serological retesting of the markers of atrophy, of 
anti-H.pylori- and autoimmune antibodies. The remaining 9 subjects were not 
biopsied for the following reasons: 3 persons had deceased, 2 persons had moved 
out of the region, 2 persons were not able to undergo endoscopy because of seri
ous comorbidity and 2 persons refused fttrthei investigation.The study was per
formed according to the declaration of Helsinki and all participants gave 
informed consent before entering the study. 

Serological examination 

All obtained serum samples were tested by well-validated radioimmunoassays for 
levels of pepsinogen A (PgA), pepsinogen C (PgC) and gastrin.17 Our validated 
criteria for advanced serological GBA, corresponding to pentagastrin refractory 
achlorhydria or severe hypochlorhydria (peak acid output <5 mmol/hr) expressed 
in the level of the serum markers, were defined as a serum concentration of PgA 
< 17 ng/\, a PgA/C ratio < 1.6 and an accompanying serum concentration of gastrin 
>100 ng/1.1 7 hi. pylori serology was performed by a validated enzyme immuno
assay using specific immunoglobulin G against H. pylori. The results were expressed 
as the absorbance index (AI): serum wi th an AI >0.32 IgG H. pylori antibody 
was considered evidence of H. /?y/cn'-infection.18 Additionally, all serum samples 
were tested for parietal cell- and intrinsic factor autoantibodies using commer
cially available kits, respectively Autoscreen 1, Scimedx Corporation, Denville, 
NJ 07834, USA and Genesis Diagnostics Ltd, Little Port, UK. Serum vitamin B12 

concentration was tested by Immulite® 2000 Vitamin B12, Diagnostic Products 
Corporation, Los Angeles, CA 90045-5597, USA. 

Endoscopic Examination 

Patients fasted for at least 9 hours before the examination. Gastroscopy was per
formed in the usual manner using Olympus video-endoscopy equipment. Endo
scopic characteristics and appearances of gastric mucosal inflammation were 
recorded for each subject according to the Sydney System, Endoscopic division.19 

The following characteristics were scored: normal mucosa with its pink colour, 
wi th uniform smoothness and lustre, versus endoscopic characteristics of 
inflammation e.g. 1. edema - 2. erythema - 3. friability - 4. exudates - 5. flat ero
sions - 6. raised erosions - 7. rugal hyperplasia - 8. rugal atrophy - 9. visibility of 
vascular pattern - 10. intramural bleeding spots - 11. nodularity. After maxi
mum air insufflation at the end of examination, the corpus was examined for 
the presence of rugae. The grade of the various macroscopic features was scored 
as absent, mild, moderate or severe. 
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Biopsy collection 

Biopsy samples were obtained using a standard pinch-biopsy forceps. Antral and 
fundic biopsy specimens were systematically collected as follows: 6 biopsies from 
the mid antrum, about 2 cm pre-pyloric from the anterior and posterior antral 
wall, 4 for histological examination, 2 for culture; 6 biopsies from the mid body, 
about 5 cm distal of the gastro-esophageal junction from the anterior and poste
rior body wall, also 4 for histological examination and 2 for culture. Biopsies for 
histology were fixed in 10% buffered formalin. 

Histological Examination 

All biopsies from each subject were routinely fixed in 10% buffered formalin and 
embedded in paraffin blocks. Five micron sections were hematoxylin and eosin 
stained and examined by 2 expert gastrointestinal pathologists (SvE & GJAO) 
according to the updated Sydney classification system. Additional immuno-
staining was performed with antibodies against gastrin, chromogranin and H. 
pylori to identify gastrin producing G-cells, enterochromaffin-like cells and H. 
pylori, respectively. The diagnosis of chronic atrophic gastritis was based on the 
full spectrum of the updated Sydney System scores,1 1 9 i.e. chronic inflamma
tion, activity, glandular atrophy, intestinal metaplasia and absence or presence 
of H. pylori, systematically applied to the biopsy specimens. Chronic inflamma
tion was evaluated on the basis of an increase of mononuclear cell infiltration of 
the lamina propria. Activity of gastritis was defined according to the presence or 
absence of intra-epithelial granulocytes. Gastric atrophy refers to the loss of the 
deeper specialized glands, i.e. in the body the parietal cells and secondly the 
chief cells. The loss of the glandular structures can be accompanied by metapla
sia.1 All histopathological issues were semiquantitatively graded as absent, mild, 
moderate or severe. The biopsy specimens were reviewed by the 2 above men
tioned experienced pathologists. In case of disagreement the pathologists dis
cussed the case to reach consensus. 

Results 
Retesting of serum markers of atrophy 

Retesting of the markers of atrophy, undertaken 2 years after the initial screening 
and immediately before endoscopy, revealed serological gastric body atrophy in 
only 20 of 25 subjects (Table 5.1). The 5 "drop-out" subjects showed the follow 

Table 5.1 Serological, endoscopical and histological characteristics in 25 pri
mary healthcare subjects with focus on gastric atrophy. * no corpus 
biopsy specimens, ** no antrum biopsy specimens, ?* too small biop
sy specimens, no optimal diagnosis, PgA=pepsinogen A, PgA/C ratio 
= ratio pepsinogen A/pepsinogen C, GBA=gastric body atrophy, 
GAA= gastric antral atrophy, + = mild, + + = moderate, + + + = severe 
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Nr. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Serolog 

Gastrin 

1760 

1245 

102 

3100 

239 

193 

2885 

184 

1995 

1750 

2300 

1960 

1391 

156 

940 

137 

324 

593 

486 

418 

1775 

492 

259 

488 

438 

ical markers 

PgA 

2 

2 

12 

2 

3 

9 

7 

16 

1 

5 

2 

2 

13 

14 

7 

5 

7 

3 

7 

2 

6 

15 

2 

4 

7 

PgA/c 
ratio 

0.3 

0.1 

1.4 

0.3 

0.3 

0.5 

0.6 

0.6 

0.1 

0.4 

0.1 

0.3 

0.6 

1.2 

0.4 

0.4 

0.3 

0.3 

0.3 

0.5 

0.7 

0.8 

0.1 

0.3 

1.0 

Serology after 

Gastrin 
retest 

1664 

1269 

86 

2212 

123 

134 

933 

68 

764 

534 

2086 

1352 

1791 

59 

77 

116 

628 

552 

459 

146 

2257 

1179 

159 

1284 

284 

PgA 
retest 

1 

2 

17 

1 

3 

25 

8 

16 

1 

2 

0 

1 

3 

17 

9 

3 

9 

3 

5 

6 

1 

14 

4 

6 

11 

2 yrs 

PgA/C 
ratio 

retest 

0.3 

0.2 

2.7 

0.3 

0.4 

1.7 

0.9 

0.7 

0.1 

0.2 

0.1 

0.4 

0.3 

3.5 

5.3 

0.7 

0.8 

0.7 

0.3 

1.3 

0.3 

0.8 

0.3 

0.5 

0.8 

Serology 

GBA 
after 
retest 

+ 
+ 

-

+ 
+ 

-

+ 

-

+ 
+ 
+ 
+ 
+ 

-

-

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Histology 

GBA 
after 
retest 

+ + + 
+ + + 

-
* 

+ + + 
-

+ + + 
+ + 

+ + + 
+ + + 
+ + + 
+ + + 

+ + 

-

-

+ + + 
+ + + 

+ + 
+ + 

+ + 
+ + + 

+ + 
+ + 

+ + + 
+ + + 

GAA 
after 

retest 

-

-

-

+ 

-

-

+ 

-

-

-

-

-

-
** 

+ + + 
?* 

-

+ 

-

-

+ 
+ + 
+ + 

+ + + 

Endo
scopy 

GBA 
after 

retest 

-

-

-

+ 
+ 

-

-

-

-

+ 

-

+ 
+ 
+ 

-

-

-

+ 

-

-

-

-

-

+ 
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ing serological characteristics: 1 subject (no. 8) had normal gastrin after retesting 
wi th low PgA and a low PgA/C ratio, thus no longer fulfilling the serological cri
teria of GBA. The remaining 4 subjects showed normal serum pepsinogens and 
normal gastrin after retesting. Two of these persons (nos. 3 and 14) had border
line test results in the first round and the other 2 individuals (nos. 6 and 15) had 
an unexplained conversion to normal levels of the serum markers (Table 5.1). 

Histopathologic findings 
As expected after serological retesting, 4 individuals with normal serology (nos. 
3,6,14,15) had no evidence of histological body atrophy, but only modest aspecific 
chronic inflammation. One subject (no. 8), with normal gastrin and low PgA 
wi th a low A/C ratio, thus partially fulfilling the criteria of serological body 
atrophy, had antral and body atrophy in the biopsies, so making the serological 
profile false negative. 
Moderate to severe body a t rophy was found in 17 of 20 subjects wi th repeated 
serological GBA. With regard to the other 3 subjects: from one subject (no. 4) 
only antrum biopsy specimens and no corpus biopsies were available; the second 
person (no. 23) had severe H. pylori gastritis, preventing optimal grading of atrophic 
changes and the third subject (no. 17) had aspecific inflammation wi th atrophy 
that was difficult to recognize. 
Because of the discrepancy between serological and histological results in the 2 
subjects and the outspoken atrophy profile in the retest "serum biopsy", the 
biopsies were reviewed and showed the presence of body atrophy after all, also 
in these 2 serologically atrophic subjects (nos. 17 and 23). 
Antral biopsies showed atrophic changes in 8 of 23 subjects. One subject had no 
antrum biopsies (no. 15), another subject had inadequate antral biopsies for op
timal histopathological investigation (no. 17). H. pylori was identified in the 
biopsies of 7 (35%) of 20 persons with GBA. Eleven GBA subjects showed evidence 
of ECL-cell hyperplasia in the corpus biopsy specimens. None of the investigated 
subjects showed evidence of gastric dysplasia or malignancy. 

Serological results related to histological findings 
On the basis of the serological findings after retesting and histological reviewing, 
all 19 persons showed histological GBA. One histological GBA-subject wi th a 
normal serum gastrin level at retesting, therefore only partially fulfilling the 
serological GBA criteria (false-negative), had developed antral intestinal meta
plasia in addition to GBA (no. 8 in table 5.1), giving a concordance between sero
logical and histological GBA of 95% (19/20). 

Endoscopic diagnoses 
In 8 subjects (40%) of the group of 20 individuals with repeated serological GBA, 
moderate to severe atrophic gastritis of the corpus was diagnosed endoscopically, 
based on the presence of a vascular pat tern in a slightly distended stomach with 
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absent or flattened folds. In 2 of those 8 persons also atrophic gastritis of the antrum 
was found endoscopically. Greyish patches, histologically corresponding to 
intestinal metaplasia, were found in 2 of the 8 subjects. In 10 of the remaining 
12 subjects, an erythematous exudative gastritis was diagnosed. Finally, 2 sub
jects had a flat erosive gastritis. 

The 5 "drop-out" subjects without serological body atrophy showed the following 
endoscopical appearances: person nos. 3, 6 and 8 erythematous exudative, no. 14 
mild atrophic and no. 15 flat erosive. 

Endoscopic features related to histological findings 

The endoscopic diagnosis of body atrophy, made in 8 of 20 subjects, was confirmed 
histologically in 6 of them. One subject had no corpus biopsies and the other per
son (no. 14) had only modest chronic inflammation in the corpus biopsies. The 
absence of folds and presence of visible vessels, as gastroscopic atrophy features, 
had only a positive predictive value in the diagnosis of body atrophy, but the 
absence or presence of visible vessels had no diagnostic value in ant rum atrophy. 
In 4 persons wi th normal endoscopic features the biopsies showed mild to severe 
corpus atrophy and a normal to mild ant rum atrophy. 

The 11 subjects wi th macroscopic erythematous exudative gastritis had the fol
lowing histological diagnoses: 6 showed moderate to severe body atrophy and 5 
had a normal histological appearance. The remaining 2 individuals wi th macro
scopic flat erosive gastritis showed advanced body atrophy and a modest chronic 
body gastritis, respectively. Biopsies of greyish patches confirmed the endoscop
ical diagnosis of intestinal metaplasia. Overall, there appeared to be a very weak 
correlation between endoscopic and histological findings. 

Anti-
H. pylori 

Total 

+ ve 

- ve 

Anti PC & IF 

+ ve 

4 

7 

11 

- ve 

8 

1 

9 

Total 

12 

8 

20 

Table 5.2 A n t i - H. py lor i and a u t o i m m u n e serology in 20 h is to log ica l gastr ic 
body a t rophy subjects . A n t i - H . py lor i = an t ibod ies to Hel icobacter 
py lor i , An t i -PC= an t ibod ies t o par ietal cells, Ant i - IF = an t i bod ies t o 
int r ins ic fac to r , + ve = pos i t i ve , - ve = negat ive 
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Anti 
H. pylori 

Total 

+ ve 

- ve 

An 

+ ve 

2 

4 

6 

W PC & IF 

- ve 

1 

1 

2 

Total 

3 

5 

8 

Table 5.3 A n t i - H. py lor i serology and a u t o i m m u n i t y in 8 subjects w i t h v i ta
m in B-|2 def ic iency. An t i -H . py lor i = an t i bod ies to Hel icobacter 
py lo r i , Ant i -PC = ant ibod ies t o par ie ta l cel ls, Ant i - IF = an t ibod ies t o 
in t r ins ic fac to r , + ve = pos i t ive, - ve = negat ive 

H. pylori- and autoimmune serology in GBA-patients 

H. pylori serology was positive in 12 (60%) of the 20 histologically identified GBA 
persons. 11 (55%) of 20 GBA subjects had antibodies to parietal cells and/or 
antibodies to intrinsic factor (1 person had only antibodies to intrinsic factor); 4 
persons had both antibodies to H. pylori and to parietal cells (20%). One female 
person was seronegative for H. pylori, parietal cells and intrinsic factor. She 
appeared to have an IgG AI 0.29, so near the serological cut off point, indicating 
an extinguished H.pylori-infection (Table 5.2). 
After retesting, it is worth noting that a H.pylori-seioconversion of 2 subjects 
(no. 14 and 25) had taken place in the elapsed 2 years, respectively from H.pylori 
seropositive to negative and the reverse way in the other patient. Patient no. 14 
showed also the abovementioned conversion from serological body atrophy to a 
normal profile. 

Vitamin B12 deficiency 

The levels of all histological GBA persons ranged from 53 to 399 pmol/1. Eight 
(40%) subjects of 20 histological GBA persons had low (< 120 pmol/1) serum 
vitamin B12 levels. The distribution of H. pylori and auto immuni ty in our GBA-
subjects wi th vitamin Bi2-deficiency is shown in table 5.3. 

History of gastric complaints 

Analysis of the questionnaires of the 20 subjects wi th histological GBA on the 
frequency and severity of any epigastric pain, heartburn, nausea, belching and 
acid regurgitation, showed that 11 persons (55%) never had stomach complaints, 
4 (20%) seldomly, 3 (15%) sometimes and 2 persons (10%) often. None of the 
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Sex(M/F) 11/9 

Median age at diagnosis (yrs) 68 (range 31-93) 

History of complaints 
Never 11 subjects (55%) 
Seldom 4 (20%) 
Sometimes 3 (15%) 
Often 2(10%) 

Positive H. pylori serology 12 (60%) 

Positive H. pylori histology 7 (35%) 

Autoimmunity 11(55%) 

(antibodies-parietal cells 

& intrinsic factor detectable) 

H. pylori & autoimmunity positive 4 (20%) 

Vitamin B12 level 4-(<120 pmol/l) 8 (40%) (range <53-399) 

Median serum gastrin level (ng/l) 882 (range 68-2257) 

Median pepsinogen A level (^g/l) 5 (range 0-14) 

Table 5.4 Characteristics and functional findings at diagnosis of 20 subjects 
with histological gastric body atrophy. 

subjects had gastric complaints severe enough to consult a doctor or to use drugs. 
Of the 4 individuals wi th a normal serological profile after retesting and without 
histological body atrophy, 2 had never and 2 had sometimes gastric complaints. 
Finally, the characteristics and functional findings of the 20 subjects wi th GBA 
are summarized in table 5.4. 

Discussion 

The value of serology for the histological diagnosis of gastric body atrophy was 
assessed in a Dutch general practice. To our knowledge, this is the first study in 
which the diagnostic value of the gastric serum biopsy is investigated in a pri
mary health care setting. Although serological gastric investigation is already 
more than 2 decades generally accepted as a diagnostic non-invasive tool20 , it 
has never got appropriate a t tent ion in primary care. Most of the currently avail
able data, regarding the prevalence of chronic atrophic gastritis in the general 
population, are obtained from endoscopic studies of hospital outpat ients wi th 
dyspeptic problems, referred to Gastroenterology Depar tmen t s . 9 2 1 The addi-
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tional value of our study is that we enrolled a large number (997) of adult subjects, 
consecutively entering the general practice for common health questions, so we 
were able to screen a representative sample of the general indigenous Dutch 
population. 
In the present s tudy the result of serological retesting, 2 years after the initial 
serological screening, is noteworthy. In the evaluative group of 25 individuals 
for endoscopy, only 20 subjects appeared to be sero-atrophic at retesting. Retes
ting is advisable in cases of borderline test results and when a substantial interval 
in time elapses between screening and follow up investigation. Serological results 
are most reliable immediately before endoscopy because of certainty that the 
target group of subjects has an empty stomach. Moreover, because the serological 
and histological biopsies are taken at the same time, the mutual comparison is 
more reliable. The serum biopsy is a biologic parameter and consequently liable 
to variability. Taking into account the dynamics of gastritis, progress (patient 
no. 8) and also regress (patient no. 14) of atrophic gastritis can be reported. 
Considering the histological examination after serological retesting, all 19 sub
jects with serological GBA and corpus biopsies, showed histological GBA, giving 
a concordance of 100%. However, 1 subject wi th normal serum gastrin at retest
ing, therefore only partially fulfilling the serological atrophy criteria (false-nega
tive), had antral atrophy wi th intestinal metaplasia in addition to GBA (patient 
no. 8), giving a concordance between serological and histological GBA of 95% 
(19/20). In fact, this was the single subject among 20 individuals wi th GBA who 
had serological evidence of extended antral atrophy. The rarity of serologically 
extended antral a trophy in subjects with GBA is in agreement wi th a study by 
Bins et al. in factory workers and their spouses, who reported a single case wi th 
normal gastrin pointing to antral atrophy in one of 14 subjects wi th pentagas-
trin-refractory achlorhydria.22 

Furthermore, our study confirms that macroscopic diagnoses with regard to atro
phy as observed during endoscopy are of limited value. Only 6 of 20 patients 
wi th gastric atrophy were identified. The remaining 14 atrophy-patients had 
variable diagnoses, mainly erythematous exudative gastritis but also flat erosive 
gastritis and even a normal appearance. Except for the absence of rugae and the 
presence of visible vessels in the fully insufflated stomach, as signs of moderate 
to severe atrophic corpus gastritis, macroscopic features observed during gas-
troscopy appeared to have a very weak correlation wi th histological findings. 
This is in accordance wi th most previous studies and it must be emphasized that 
the ultimate diagnosis of atrophic gastritis should be based on histological 
examination of the gastric mucosa.1 9 2 1-2 3 

Gastric atrophy is the endpoint of chronic active gastritis, mainly caused by H. 
pylori infection3 '4-24 or gastric autoimmuni ty associated wi th pernicious 
anemia.25 Therefore in our GBA group we investigated the prevalence of H. 
pylori infection and autoantibodies to parietal cells and intrinsic factor. It is 
reported that PgA is upregulated in H. pylori-iniected patients compared with H. 
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pylori-uniniected patients. Consequently, the serological finding of a low serum PgA 
level and a low PgA/C ratio in a H. pylori infected patient is strongly indicative 
of gastric body atrophy.2 6 H. pylori was identified histologically, using hema
toxylin and eosin and immunohistochemical stains, in 7 (35%) of the 20 individ
uals wi th GBA while H. pylori serology was positive in 12 (60%) subjects. 
Routine biopsy sampling may underestimate the true prevalence of H. pylori 
infection in diffuse atrophic gastri t is .2 7 Therefore serological testing of H. pylori 
infection in gastric atrophy is warranted in such patients.2 8 Apart from that , 
considering the natural course of H. pylori antibodies and gastric mucosal histol
ogy in patients wi th advanced atrophic gastritis, H. pylori antibodies disappear 
spontaneously within 10 years in almost one fourth of patients wi th advanced 
atrophic corpus gastritis. The disappearance of H. pylori antibodies is accompa
nied by no or only a mild improvement of the gastric mucosa.29 The conversion 
to seronegativity found in 1 subject in this study may belong to the category of 
spontaneous disappearance of H. pylori antibodies and the conversion to sero-
positivity in another person may point to a de novo infection or recrudescence. 
Regarding the autoimmune pathogenesis of gastric body atrophy, in this prima
ry care study 11 (55%) of 20 persons wi th serological atrophy at retesting had 
antibodies to parietal cells and/or antibodies to intrinsic factor. 
In the current study all 20 patients with histologically proven atrophy had either 
antibodies to H. pylori (60%) or to parietal cell and intrinsic factor (55%), which 
is in agreement with the etiology of gastric atrophy. Four (20%) patients had 
both H. pylori and autoimmune antibodies which matches wi th several studies 
on a possible role of H. pylori in the development of autoimmune gastri t is .3 0 - 3 2 

One patient was seronegative overall but had an IgG AI to H.pylori of 0.29, just 
below the serological upper limit, pointing to H. pylori-iniection in the past, a 
so-called serological scar. According to the histological diagnosis of gastric body 
atrophy, our study revealed vitamin £>i2-deficiency in several participants: 8 
(40%) subjects of the group of 20 GBA patients showed a low serum vitamin B12 
level under the reference value, 7 of them were previously unknown with a defi
ciency. Adequate subst i tut ion has been started by now. In the causal distribu
tion in our study population au to immuni ty dominates over H. pylori (table 5.3). 
Because of the evident hypergastrinemia in advanced GBA, at tent ion was also 
paid to the prevalence of enterochromaffin-like cell (ECL) hyperplasia in the cor
pus biopsies. Gastrin has a trophic effect on the ECL cells of the oxyntic mucosa, 
st imulating their function and proliferation.33 ECL-cell hyperplasia in the gas
tric corpus is a common feature in diffuse chronic atrophic gastritis restricted to 
the fundus, with or without associated pernicious anemia and in H. pylori-relat
ed multifocal chronic atrophic gastrit is.3 4 In our study 11 of the investigated 
subjects with GBA had ECL-cell hyperplasia. There was no evidence of develop
ment from hyperplastic ECL cells into carcinoid tumors. 
This study in a Dutch general communi ty confirms previously reported data 
showing that a high serum gastrin and a low serum pepsinogen A, together wi th 
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a low pepsinogen A/C ratio, are good predictors of the presence of atrophic body 
gastritis as a cancer-prone lesion. A reliable serological test to detect GBA is 
important for population-based screening and prevention studies. The serological 
gastric biopsy has the advantage that it reflects the status of the whole stomach. 
However, histological investigation remains essential for the ult imate manage
ment of gastric diseases and is the reference standard in the detection of atroph
ic gastritis. Actually, serological and histological methods may be complemen
tary in the diagnostic assessment of atrophic gastric pathology. In the absence 
of widespread screening recommendations in primary care, the early detection 
and prevention of gastric cancer will depend on individual forward-thinking 
practitioners. In recent years, much evidence now indicates that first-degree rel
atives of patients with gastric cancer carry an increased risk of developing 
atrophic body gastritis in the presence of H. pylori infection.7 '35 

Finally, our study confirms that there is no relation between atrophy and gastric 
complaints. None of the subjects with GBA had gastric complaints severe enough 
to consult a doctor or to use drugs. So, the only way to detect subjects wi th gas
tric atrophy, wi th focus on people at risk, is screening wi th a serum biopsy. 
This study was performed in a group of subjects, selected from a large cohort on 
the basis of serological evidence of GBA. However, it can not be excluded that 
there are subjects wi th histological GBA among the subjects who did not fulfill 
the serological criteria of GBA. In conclusion, this study in a community-based 
family practice emphasizes the diagnostic value of gastric serology for general 
practitioners. A serological gastric biopsy can be used as a reliable non-invasive 
screening-instrument in basic health care centers in selecting patients for further 
invasive investigation for chronic atrophic body gastritis and should be recom
mended in the assessment of subjects at risk for gastric cancer. 
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