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Abstract Epidemiological data show an association band 0.94 with a score of 3 (all points on the index used).

tweenHelicobacter pylorigastritis and gastric carcino-Application of this index might be a simple method of

ma. However, most people infected wiHhpylori do not identifying patients infected withl. pylori and carrying

develop gastric cancer. We have therefore evaluated hisigher risk for gastric carcinoma.

tological criteria indicating an increased risk for gastric

cancer.H. pylori gastritis was investigated in 117 paKey words Gastritis - CancerHelicobacter pylori-

tients with small <2 cm) early gastric carcinomas an€ancer ris’:

in 117 age-matched duodenal ulcer patients infected with

H. pylori, who are known to have a low risk for develop-

ing gastric carcinoma. The results showed that infiltrintroduction

tion with lymphocytes/plasma cells and infiltration with

neutrophils predominating in the corpus, and intestinEthe results of sero-epidemiological studies investigating

metaplasia in antrum and corpus were associated with relationship betweedelicobacter pylori(H. pylori)

both types of gastric carcinoma (intestinal and diffussgrum IgG antibodies and the incidence of gastric carci-

P< 0.0001). If an index is computed by giving one poimoma have suggested that chronic infection withpy-

to each of these features, the predictive value for tbe is associated with an elevated risk of developing gas-

presence of gastric carcinoma was 0.79 with a score off2, carcinoma [4, 8, 13]. However, there is a striking
contrast between the number of persons infected kkith
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gastroenterological pathology in Europe, on the occasion of Histhe US population, 30—-40% are reported to be infected
80th birthday with H. pylori, but less than 1% of these will develop

A. Meining gastric cancer [8, 12].
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logical criteria that could be used to identHy pylori-
infected persons who have an increased risk of develop-
ing gastric carcinoma.
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Methods Table 2 Number of patients and predictive values for the presence
of gastric carcinoma as a function of the number of points scored

Between January 1991 and January 1995, a study was perforﬁﬂ}égg ém%eﬁlggtiggftdeq?l ulcerEGC early gastric carcinoma:
to investigateH. pylori gastritis prospectively in patients undergo- yp*

ing gastrectomy for early gastric cancer. After termination of the -

study, 190H. pylori-infected patients with small early gastric car- DU EGC Predictive Value
cinoma not exceeding 2 cm in diameter (as determined macro- ; :

scopically by measurement of the size of the tumour) were evalu- Diffuse _Int. type Diffuse _Int. type
ated. The patients with either diffuse-type or intestinal-type cargj-. .

noma were matched withl. pylori-infected duodenal ulcer pa—RIO points 68 1 12 1 0 2540'1660 061
tients by age (x 2 years) and gender. Since we were not abI@&oe oint 35 37 : 0.464
find a corresponding control patient for every cancer patient, p 23 14 0518  0.389
cancer patients had to be excluded from analysis at a later ti oints 13 33 : 0.791
The mean age of the remaining 117 patients was 59.98 years [&SB P 18 15 0.771 0815
of mean: 11.69), and that of the 117 matched duodenal ulcerf fee points 1 35 : 0.943
tients, 57.94 years (SD of mean: 9.12). All control patients we P 10 o5 0.915 0973

recruited from a group of duodenal ulcer patients who were exam-
ined during the same time period at the Pathology Institute at Bay-
reuth. Matching was done by workers who were blind to the gas-
tritis diagnosis. nge of carcinoma nor location resulted in significant dif-

Expression of gastritis in duodenal ulcer patients was evalua " o 2
in four biopsy specimens obtained at endoscopy, whereas in gdences of gastritis parametexs, (°>0.2).

tients with early gastric carcinoma four 2-mm biopsy specimens The expression of the grade and the activity of gastri-
were cut out from each gastrectomy specimen, two samples frigg1in the corpus was significantly greater in the early
the antrum (2 cm away from the pylorus), and two from the cor;igirstric cancer group than in duodenal ulcer patients

(greater curvature, middle third). Specimens with infiltrating t . . . "
mour cells were excluded from the evaluation. In five patients, t ade: median score 3 vs 2; activity: 3 vsP£0.0001,

histological evaluation of gastritis was therefore based on only d@spectively). There was no such difference in the ex-
of the required two antrum or corpus specimens. Paraffin-embpdession of gastritis in the antrum (grade: median score 3
ded samples were sectioned and stained with haematoxylin ggd3- activity: 3 vs 3).

eosin, as well as with the Warthin-Starry stain to deteqgpylori : : .
colonisation. All biopsies were examined using a semiquantiative However, when instead of the grading of gastritis per

score to measure infiltration with lymphocytes/plasma cells (d@€, We considered rather the antrum/corpus ratio of the
gree of gastritis) and neutrophils/polymorphs (activity of gastritigflammatory response in the two groups, we found that
in accordance with the guidelines of the Sydney System [15], byfiltration with lymphocytes/plasma cells in the corpus

with minor supplementation. The range of this score was fro infi i i
(none) to 4 (high grade) [17]. Intestinal metaplasia, as a marker. g greater than or equal to the infiltration in the antrum

gastric atrophy in antrum or corpus, was scored as Yes or No. Nib23.8% of the patients with early gastric cancer (diffuse
tice of presence or absence of intestinal metaplasia was theretgpe: 40.3%, intestinal type: 69.1%) and in only 12.8%
cumulative in antrum and corpus biopsies. All specimens were @if- the patients with duodenal ulcerg?,( P<0.0001).
vestigated by one histopathologist (M.S.). Studies of the patho}ga—so, neutrophil infiltration in the corpus was more pro-

gist intra-observer variation in the grading of the various parame- - .
ters have previously shown a high degree of reproducibility Wnihpunced or at least equal to that in the antrum in 55.5%

kappa coefficients of 0.78 (grade of gastritis), 0.82 (activity &f the early gastric cancer group (diffuse type: 46.8%,
gastritis), and 0.74 (presence of intestinal metaplasia) [unpuhtestinal type: 65.5%) and in only 13.7% of the duode-
”Shgga{iigtoil(i:ggllsc]élcuIations were done using Kagest for compar nal ulcer group R<0.0001). Intestinal metaplasia was
ison of the gastritis parameters investiggted. Logistic regress sent n 68'.4% of all patients with cancer (diffuse type:
analysis was performed using the SPSS 6.1.3 for Windows sef@-5%, intestinal type: 85.5%) and 28.2% of those with
ware package (SPSS, Chicago, USA). duodenal ulcerR<0.0001). Seventeen patients with gas-
tric carcinoma had intestinal metaplasia in both regions
of the stomach, whereas in all other patients with intesti-
Results nal metaplasia it was located in the antrum only.

On the basis of these highly significant results, a lo-
In the early gastric cancer group, 55 patients had andistic regression analysis was done, which showed that
testinal type and 62 a diffuse type of carcinoma accothe rounded standardised coefficients were similar for all
ing to the classification of Lauren [9]. Carcinomas wethree features. Therefore, we developed a gastric carci-
located in 26 cases in the middle third of the stomactpma risk index assigning one point to each of these fac-
and in 91 cases in the lower third of the stomach. Neithers (Table 1). The predictive values for gastric carcino-

Table 1 Gastric cancer risk in- — "
dex in patient infected with Finding Score
Helicobacter pylor:

1. Infiltration with lymphocytes/plasma cells is more pronounced in the corpus mucosa 1 point
than in the antral mucosa, or at least equally distributed
2. Infiltration with neutrophils/polymorphs is more pronounced in the corpus mucosa 1 point

than in the antral mucosa, or at least equally distributed
3. Presence of intestinal metaplasia in antrum or corpus 1 point
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ma (logistic regression analysis) were calculated asdantifying patients infected withl. pylori and having a
function of the number of points scored on the index, ldad of gastritis that might predispose to gastric cancer,
shown in Table 2. which makes the comparison with duodenal ulcer pa-
tients reasonable, since among all those Wthpylori
infection these patients are known to have a decreased
Discussion risk of developing gastric cancer [6, 13, 16]. Hence, ‘du-
odenal ulcer gastritis’ probably has characteristics that
Since we investigated only small early gastric carcinare associated with a lower risk of the development of
mas, it is very likely that the different expressiontbf gastric carcinoma thad. pylori gastritis only.
pylori-associated gastritis in this group precedes gastricln relation to the histological examination of gastritis,
carcinoma rather than simply being concomitant with it. might also be worth mentioning that since semi-quanti-
We therefore believe that high-grade corpus gastritistaiive grading of gastritis is not necessary in determining
association with intestinal metaplasia are markers for @ three features, the reported bias among histopatholo-
increased risk of development of both types of gastgists due to inter-observer variability is also reduced [5].
carcinoma. Hence, the index can be used by all, and standardisation
A review of the literature shows that intestinal metaf histopathological examinations appears to be very
plasia is a precursor in a sequence leading to gastric dikely.
cer of the intestinal type [2], or is at least associated withWe are aware that this index cannot be used to screen
early malignant changes of the mucosa [7]. However, dhe general population. There is no justification for biop-
ly very sparse data are available about possible precussoof the stomach in all patients with pylori infection,
lesions for gastric cancer of the diffuse type. and there is also limited value in general screening for
Sipponen et al. suggested thht pylori-induced cor- high-risk individuals in view of the costs of endoscopic
pus gastritis might be associated with an increase in gasd histological examinations. Nevertheless, using the
tric pH [16], which might then lead to decreased intraroposed gastric cancer risk index might help physicians
gastric levels of ascorbic acid and to productioMNgfi- to give their patients undergoing endoscopy a prognostic
troso compounds as a result of bacterial overgrowthsiimtement about the risk of gastric cancer in association
the stomach, thus setting the scene for both types of gaith H. pylori gastritis. It might help to reduce the un-
tric cancer [10]. Axon and Lynch, however, thought thaertainty about whicld. pylori-infected patients not suf-
an increased pH might result in a suppressed defefaréng from peptic ulcer disease should be treated, with
mechanism against de-differentiated epithelium — sinite aim of reducing the risk of gastric carcinoma.
atypical cells are very acid sensitive — and thereby leadEven though data on reduction of intestinal metapla-
to persistence of atypical cells and progression of tsia — one of the features in our index — followkigpy-
atypia [1]. lori eradication are sparse and not convincing, the two
However, although epidemiological data strongly sugther features (infiltration of the mucosa with either lym-
gest thatH. pylori is involved in the development of gasphocytes or neutrophils) have been shown to be reduci-
tric carcinoma [4, 8, 13], antimicrobial treatment of ablle after cure of the infection [18]. In addition, according
infected patients does not seem feasible, mainly for etm-our data, intestinal metaplasia without the finding of a
nomic reasons. In addition, widespread uncritical useaaimparably highly expressdd. pylori gastritis in the
antibiotics may give rise to the major problem of increaserpus occurred almost as often in cancer patients as in
ing resistance rates. Hence, to date, treatment of thedimedenal ulcer patiente£26 vsn=25). Hence, we spec-
fection is recommended mainly in patients with peptidate that intestinal metaplasia per se appears to be an in-
ulcer disease, who are only a minority of all those infedticator of long-standing proliferation (implying a higher
ed. It therefore seems necessary to develop criteria risk for the development of gastric cancer in certain con-
identifying those who have no peptic ulcers but who ad#ions) but that it is not necessarily a specific precancer-
possibly at an increased risk of developing gastric carsiss lesion. However, in the case of an increasing inflam-
noma. We believe that the proposed gastric carcinomatory response tel. pylori in the corpus, treatment of
risk index (Table 1) may be a useful tool in solving thtee H. pylori infection may lead to a reduced risk of de-
clinical problem, particularly, since the total number afloping either type of gastric cancer. In Germany and
patients who meet the selection criteria for gastric canéerstria, a large prospective gastric cancer prevention tri-
prevention by curing thél. pylori infection appears to al selecting high-risk patients as defined by our index
be rather small. When the index was tested prospectivielis recently been started to test this hypothesis.
in a German pathology unit it was found that of all the
patients withH. pylori gastritis aloner=500, mean age:
57.96 years + 16.77), only 3%=15) scored three points
on the index (M. Stolte, unpublished results 1997).  References
We may be criticised for using duodenal ulcer pa-

; ; _Axon ATR, Lynch DAF (1993) Helicobacter pylormgastric
tients for the development of the suggested gastric Cah physiology and cancer. Eur J Gastroenterol Hepatol 5:109-113

cer risk index rather than patients with pylori gastritis 2 correa P (1988) A human model of gastric carcinogenesis.
only. However, our purpose was to establish a method ofCancer Res 48:3554-3560




314

3. Fiocca R, et al (1993) High incidence léélicobacter pylori 10. Lee A, et al (1995) Local acid production addlicobacter
colonization in early gastric cancer and the possible relation- pylori: a unifying hypothesis of gastroduodenal disease. Eur J
ship to carcinogenesis. Eur J Gastroenterol Hepatol 5 [Suppl Gastroenterol Hepatol 7:461-465
2]:2-8 11. Meining A, et al (1997) Differing degree and distribution of

4. Forman D, et al (1991) Association between infection with gastritis inHelicobacter pyloriassociated diseases. Virchows
Helicobacter pyloriand risk of gastric cancer: evidence froma Arch 431:11-15
prospective study. BMJ 302:1302-1305 12. Parsonnet J (1993)elicobacter pyloriand gastric cancer.

5. Genta RM (1995kelicobacter pylorias a promotor of intesti- Gastroenterol Clin North Am 22:89-104
nal metaplasia and gastric cancer: an alluring hypothesisl® Parsonnet J, et al (199 glicobacter pyloriinfection and risk
search of evidence. Eur J Gastroenterol Hepatol 7 [Suppl of gastric carcinoma. N Engl J Med 325:1127-1131
1]:25-30 14. Parsonnet J, et al (1996) Modelling cost-effectivenes$$ebf

6. Hansson LE, et al (1996) The risk of stomach cancer in pa- icobacter pyloriscreening to prevent gastric cancer: a mandate
tients with gastric or duodenal ulcer disease. N Engl J Med for clinical trials. Lancet 348:150-154

335:242-249 15. Price AB (1991) The Sydney system: histological division. J
7. Hattori T (1986) Development of adenocarcinomas of the Gastroenterol Hepatol 6:209-222

stomach. Cancer 57:1528-1534 16. Sipponen P, et al (1996) The relationships between chronic
8. International Agency for Research on Cancer (1994) Schisto- gastritis and gastric acid secretion. Aliment Pharmacol Ther

somes, liver flukes andHelicobacter pylori (IARC mono- 10 [Suppl 1]:103-118

graphs on the evaluation of carcinogenic risks to humans,. Stolte M, et al (1995) Relationship between the degrételbf

vol 61) IARC Publications, Lyon icobacter pyloricolonization and the degree and activity of

9. Lauren P (1965) The two histological main types of gastric gastritis, surface epithelial degeneration and mucus secretion.
carcinoma: diffuse and so-called intestinal type carcinoma. An Z Gastroenterol 33:89-93
attempt at a histoclinical classification. Acta Pathol Microbidl8. Valle J, Seppélé K, Sipponen P, Kosunen T (1991) Disappear-
Scand 64:31-49 ance of gastritis after eradication bielicobacter pylori A
morphometric study. Scand J Gastroenterol 26:1057-1065



