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Abstract : In Thailand, chronic active gastritis and chronic atrophic gastritis have not been given
frequent mention. Our aim is to present the relationships of the many variables in histological classification
of chronic bacterial gastritis by the Sydney System. This paper presents the prevalence of chronic active
gastritis by studying the degree of H. pylori infection detected by the Modified Toluidine Blue staining
(MTBs) and histological grading, using the Sydney System. A total of 355 dyspeptic patients who underwent
endoscopy in Kawila hospital, Chiang Mai, northern Thailand from January 1996 to January 1908, were
included in the study. Overall, 284 patients (80.3 %) had an H. pylori infection. Diagnosis varied from
normal. chronic gastritis, and acute gastritis 1o chronic active gastritis in 11 (3.1 %), 95 (26.8 %), 0 (D %),

*Division of Surgery,Department of Clinical Science. Facully of Medicine, Thammasat Universily, Pathumthani,
Thailand, "Department of Medicine, Kawila Hospital, Chiang Mai, Thailand, *"*Division of Fatholegy,
Army Institute of Pathology, Rajvithi Rd., Rajthevee, Bangkok, Thailand, ****Department of Surgery, Nippon
Medical School, Tokyo, Jagan, s Nanariment of Gastrointestinal Endoscopy, Tama-Nagayama Hospi-
tal of Miopon Medical Schoaol, Tokyo, Japan, sss=2The Second Department of Pathology, Nippon Medi-
cal School, Tokyo, Japan.

339



H. pylari Infection and the Correlation to Chronic

L w Active Gastritis Detected by the Histological
Siriraj Hosp Gaz Criteria-of the Sydney System

Vol. 51, No. 6, June 1999 3440 Prakilpunthu Tomtitchong, et al,

249 (70.1 %) patients respectively. Sensitivity, specificity, positive predictive value (PPV) and negative
predictive value (NPV) of neutrophils presented with lymphocytes are 85.2, 90.1, 97.2, and 60.4 %, respec-
tively, We conclude from the study that chronic active gastritis is a very common condition in Thailand. If
chronic active gastritis is present, H. pylor is usually detected, and the degree of infection is well correlated

to the degree of inflammation.
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INTRODUCTION

Helicobacter pylori infection is asscciated
with many gastroduodenal diseases such as pep-
tic ulcer and gastric cancer. From the theory of gas-
tric carcinogenesis, end stage chronic atrophic
gastritis, so-called gastric atrophy, is believed to be
a precancerous lesion. H. pylori may play the major
role in this point since it has been proved 1o be the
major cause of chronic active gastritis resulting in
chronic atrophic gastritis and gastric atrophy. ™
From this theory, WHO declared in 1994 that H. py-
loriwas a carcinogen.” Anyone who is infected with
this organism faces an eight to nine times greater
risk of developing gastric cancer compared with
non-infected peaple.’ Detection of this arganism is
still an attractive topic for discussion.

H. pylori detection is simply classified into
non-invasive and invasive technigue. For the non-
invasive technique such as serum |gG antibody
against H. pylori and Urea Breath Test (UBT) are
safe and represent the whole-stomach study. But,
according to the impractical reasons of non-inva-
sive technique in Thailand such as low specificity
IgG or unavailable UBT, invasive test might be mare
appro-priate. For the invasive tesl, gastroscoplc-
based with gastric biopsy is currently accepted for
detection of H. pylor infection. Several diagnostic
methods (for example; urease test, special stain-
ing, and immune staining, etc.) have been reporied
for many years. We used histological criteria ofthe
Sydney System classification™ for grading the de-
gree of chronic and active inflammation using H&E
stain, as well as the degree of infection using the
new staining method, Modified Toluidine Blue
(MTBEs), as the new cost-effective and simple methad

for detection of the infection.

MATERIALS AND METHODS

From January 1996 to January 1998, 355
dyspaptic patients (median age 58 years, range 21
- B5 years, M/F = 129/226 (36.3 % /63.7 %)) were
axamined in Kawila hospital, Chiang Mai, narthern
Thailand, The following detalls were recorded: age,
sex, past madical history, past history of dyspepsia
ar ulcer pain and medication, smoking and drink-
ing habits, and family history. Gastroscopic exami-
nations were performead on all patients, At least three
fixed poinls were biopsied at the antrum, corpus
and incisura angularis in order to represent the
whole-stomach stucly. Tissue specimens were fixed
immediately in buffered formalin solution prior to
the staining process. Paraffin-processed sections
were cul at three levels and stained with hematoxy-
lin and eosin (H&E). A further section was taken from
gach set of biopsy specimens and stained with the
Modified Toluiding Blue staining (MTEs).

Modified Toluidine Blue staining (MTBs):
The reagent is prepared by controlling the pH of a
Toluidine solution at strictly 5.4, The sections 1o be
examined are cleanad in xylene four times, and fixed
in alcohol four times, They are then rinsed in tap
water, tapped in distilled water twice, and then
placed in a Toluidineg Blue solution for 10 minutes.
Finally, they are rinsed in tap water, dehydrated in
alcohol and cleaned by xylene, then cleared and
maunted.

The background should be bright blue.
The organisms are also blue and appear to be typi-
cally 0.5 mm wide, 1-3 mm long, curved spiral-rod

in shape and confined in a mucus layer or just above
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the epithelial layer.

In the study, all sections were independantly
coded, examined and scored for the presence of
H. pylori by one of the authors (Mobutaka Yamada)
without knowledge of the clinical information.

Sensitivity, specificity, PPV, NPV of MTBs;
From the preliminary study of 318 patients, the sen-
sitivity, specificity, PPV, NPV of MTEs were 99.2%,
100%, 100% and 100% respectively by immune
staining method as standard.” The further collec-
tive data with resemblant result are in process of
manuscript preparation.

The Sydney System: We used the histo-
lagical criteria of the Sydney System classification
for grading the degree of chronic and active inflam-
mation, and the degree of infection.” The criteria
were established in 1990 in order to standardize
clinical information, including endoscopic and
pathological findings of gastritis and the response
of gastric mucosa to injury, 0 the information could
easily be understood by generalists and specialists
in all parts of the worid, The method of collecting
the gastric mucosa, whichwas revised in 1994, rec-

_ommended the greater and lesser curvature biopsy
instead of the anterior and posterior sitas suggested
in the original so-called Houston modifications of
the Sydney System.” From the histological division
of this system, the grading of acute and chronic
gastritis can be done by morphological variables
such as: inflammation grading by density of mano-
nuclear cell infiltration, activity grading by neutrg-
phil density, atrophy, presence or abzence of intes-
tinal metaplasia, and density of H. pylori-like organ-
isms. The three-grade system of mild (1+), mader-
ate (2+), and marked (3+) that was usad repre-

sented an increment in severity of approximately
ane-third. Mononuclear cell (predominantly lympho-
cyte} infiltration meant chronic gastritis. Chronic in-
flammalion alone, without neutrophil infiltration, was
classified into chronic inactive gastritis (CIG).

This study focused on the degree of neu-
traphils infiltration presented in a background of
chranic inflammation (lymphacyte, plasma cell,
macrophage), so-called chronic active gastritis
(CAG), Histological diagnosis of CAG was judged
according to the highest score of inflammation and/
or aclivity ameong the three biopsies.

Statistical analysis: Sensitivity, specificity,
positive predictive value (PPV) and negative pre-
dictive value (NPV) are calculated to indicate the
pre-sence or absence of acute or chranic inflam-
mation compared to the positivity of H. pylor. Cor-
relation of the degrae of infection and inflammation
was measured by Kappa and coefficient of agree-

ment.

RESULTS

H, pylori infection and histological diagno-
sis: a total of 355 patients who underwent endo-
scopy were included in the study. The histological
diagnosis and H. pylon status are shown in table 1.
Crverall, 284 patients (80.3 %) had an . pylori in-
fection. Diagnasis varied from normal, chronic gas-
tritis, and acute gastritis to chronic active gastritis in
11 (3.1 %), 95 (26.8 %), 0 (0 %), 249 {70.1 %) pa-
tients respectively. Amang the chronic ac:ttwe
gastritis cases, 32 (12.8 %) patients had a mild in-
fection, 50 {20.1 %} were moderate, and 167 (67.1
o) had marked infection,

Prevalence of gastric atrophy: the preva-
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Table 1 Histological diagnosis and H. pylori status detected in 355 patients from Kawila Hospital, Chiang
Mai, Thailand, graded by the histological criteria of the Sydney System

H. pylori
Histology 0 (none) 1 (mild) 2 (moderate) 3 (marked) Total
WL 5] 5 a ] 11
ClG 58 27 B 2 95
AG a ¥ 0 0 0
CAG (mild) 1 22 & 3 32
CAG {moderate) 1 9 29 11 50
CAG (marked) 5 2 15 145 167
Tatal i1 65 58 161 355

WNL-"within normal limits, CIG" chronic inactive gastrilis, AG "acule gastritis, CAG" chronic active gastrits.

Table 2 Prevalence of gastric atrophy graded by the histological criteria of the Sydney System

Atrophy Fregquency (n) Percentage {%)
0 (none) 99 279
0.5 227 53.9
1 (mild) 14 38
2 (moderate) 12 3.4
3 (marked) 3 0.8
Total 355 100

* = inconclusive,
1+ 2+ 3 =atrophy =81 %.

Table 3 Accuracy of lymphocytes (chronic gastritis) as the predictor for H. pylori infection

H. pylori
Lymphocyte Positive Megative Total
Posifive 2749 G5 344
Megative & & 11
Total 284 71 355

Sensitivity = 98.2 %, Specificity =84 o, PPV = 81.1 %, NPV =54.5 %.
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Table 4 Prevalence of chronic active gastritis graded by the histological criteria of the Sydney System

Chronic active gastritis Frequency (n) Percenlage (%)

0 (WHL or CIG) 106 29.9
1 {mild) 32 g
2 (moderate) 50 14.1
3 (marked) 167 47
Total 355 100

1+ 2 + 3 = chronic active gastritis = 70.1 %
WHL "within normal limits, CIG" chronic inactive gastritis.

Table 5 Accuracy of neutraphils together with lymphocytes (chronic active gastritis) as the predictar for
M. pylori infection

H. pylori
Meutrophil Positive Megative Total
Positive 242 7 249
Megative 42 G4 106
Total 284 7 355

sensitivity = B5.2%, Specificity = 90.1 %, PPV = 87.2 %, NPV = 60.4 %

Table & Correlation between the degree of H. pylor infection and inflammation (chronic active gastritis)
graded by the histological criteria of the Sydney System

H. pylori
Meutrophils 0 (none) 1 (mild) 2 (moderate) 3 (marked) Total
0 {none) 58 a0 9 0 a7
1 (mild) 7 18 9 3 v
2 (moderate) 1 14 21 26 62
3 (marked) 5 3 19 132 159
Total 71 65 58 161 355

Kappa = (0.5, and the coefficiant of agreement = 64%
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lence of atrophic change could anly be detected in
8.1 per cent as shown in table 2,

The accuracy of lymphocytes as the pre-
dictor far H. pylorf infection: sensitivity, specifi-city,
positive predictive value (PPV) and negative pre-
dictive valug (NPV) were 98.2, 8.4, 81.1, 54.5 %, re-
spectively. The results are detailed in table 3.

The prevalence of chronic active gastritis:
chronic active gastritis was found in 249 patients
{70.1 %) patients as shown in table 4.

The accuracy of neutrophils combined with
lymphocytes as the predictor for H. pylori infection:
sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV) were 85.2, 80.1,
97.2, and 60.4 %, respectively, The results are de-
talled in table 5.

The correlation between the degree of in-
fection and inflammation; as shown in table 6, a
good correlation between those two factors is found.
Kappa is 0.5 while the coefficient of agreement is
6%,

DISCUSSION

The Sydney System is a working formula-
tion for the reporting and classification of gastritis
by linking etiology. topography and morphology to-
gether. Its flexibility permits a standard scale for
grading key morphological features that enable in-
vestigators to compare results, together with ather
classifications that are easily translated into the
System's terminology.® In general, we used H&E
staining for grading the degree of gastritis. This type
of staining can be used for identifying H. pylort, but
it appears to depend on the pathologist's individual
experience. Thus, as we were able to detect the

organism in about 50 - 90 per cent of cases with
accuracy, special stains are recommended as an
aid to identification. Many satisfactory methods are
therefore available, The choice of stain, for example,
madified Giemsa, Warthin-Starry or the new Genta
stain, is & matter of local preference.” In the present
study, we used MTBs for the detection and grading
of H. pylon infection, With this simple and cost-ef-
fective technique, we found the prevalence of H.
pylariinfection to be 80.3 per cent of the patients of
median age 58 years (lable 1),

Atrophy in the oxyntic mucosa is closely
linked to loss of acid secretion and to the develop-
ment of intestinal metaplasia, which in turn is linked
to an increased risk of gastric cancer. Extensive at-
rophy in antral mucosa, usually associated with in-
testinal metaplasia, also carries an increased risk
of malignancy.” Our data show that chronic atro-
phic gastritis resulting in gastric atrophy is not es-
pecially common in Thailand, where the prevalence
is 8.1 per cent {table 2). This finding might correlate
to the relatively low prevalence of gastric cancer in
Thailand country compared with ather endemic ar-
eas of gastric cancer.

Chranic gastritis diagnosed by lymphocyte
and plasma cells infiltration of the mucosa, sugges-
ting the activation of antigen-specific cellular and
hurmoral immunity, is a very comman candition in
Thai peopla. Butwe could notuse lymphocylesasa
good predictor for H. pylor infection due to low
specificity (table 3). Unfortunately, we did not find
acute gastritis an its own in this study. This finding
might be fram the rare occurrence of this transient
condition.” Interestingly, we did find that chronic
active gastritis is also common, with a prevalence of
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70,1 per cent (table 4), This polymaorph response,
which represents a primary host defense mecha-
nism against an invading pathogen, will be stimu-
lated directly by products of H. pylor, including the
water-soluble H. pvlor neutrophil activating protein
(HP-MAPR), and indirectly following induction of the
potant neutraphil chemaotactic and activating pep-
ticde interleukin-8 and other cylokines involved in the
inflammatory cascade” When neutrophils were
presanted together with Iymphocyles, so-called
chronic active gastritis, H. pyior was delected In
97.2 % (sensitivity, specificity, PPY, NPV wera B5.2,
80.1, 87.2 and 60.4 %, respectively [table 5]). Com-
pared with the previous study that showed sensjﬂv'-
ity, specificity, PPV, MNPV as B6.7, 93.7, 96.2, and
79.5 %, respectively,” neutrophils were also usiad
as an accurate indicator in the detection of H. py-
forl. This finding demonstrated the likely rale of neu-
trophil-derived reactive oxyoen species and pro-
tease and neutrophil “activity” is likely to be linked to
lissue damage.” Furthermore, the present study
showed a good positive correlation between the
degree of inféection and the degree of the inflamma-
tion scoring by the Sydney System (table &), This
finding has been mentioned previously'" and may
be useful in follow-up cases since the complete dis-
appearance of both active and chronic gastritis is
found after successful eradication.’’  In case that
nautrophilic polymorphs are seen in a post-treat-
ment biopsy but organisms are nolapparent, a carg-
ful search for H. mdariusing one of the special stains

or immuna stains should be carried oul.”

REFEREMCES :
1. Correa P. |5 gastrc carcinoma an infaclious disease?

M Engl J Med 1981; 325: 1170-1.

As shown intable 2, the score "0.5" means
" inconcliusive”, whether negative or weakly posi-
tive. This means that unclear interpretalion in some
instances is common. Faor this reason, the Sydnay
System which is used all around the world, is still
problematic. Many inlra-observer and inter-observer
varlations in the histopathalogical assessment are
still under discussion,"” International agreement
on the interpretation and didactic session together
with step-by-step instructions on scoring technigueas
are needed in order to unify the grading of chronic
aastriis,

COMNCLUSION

By our technique, we concluda that chranic
activa gastritis is a very commaon condition in Thai-
land. If chronic active gastritis is present, H. pylori is
usually detected. The degrae of infection is well cor-
related to the degree of inflammation, and the non-
infected stomach s usually classified as chronic
inactiva gastritis. These findings confirm the patho-
genasis of chranic gastritis caused by H. pwlor and
might prone useful in clinical evaluation before and

after 4. pylorf eradication.

ACKNOWLEDGEMENTS
The authors would like to thank Mrs,
Somboan Suprasert, of the Thai Red Cross Society,
Health Station Me.3, Chiang Mai, for her invaluable
assistance in providing the patient resources for this

study.

2. Correa P. Heficobacler pylord and gasiic carcinoge-

nesis. Am J Surg Pathol 1995; 19 (Suppl 1) S37-343,




H. pylori A=A MENTHEIU Chronic Active Gastritis

153N

i 5|,m}‘uﬁ 6, dnuInn 2542

Fiionelaely Histological Criteria of the Sydney System

- s - [
ilrzimiud nufinvan, nozaos

|[‘.!:L' 7.

International Agency for Research on Cancer. Warld

Heaith Gr'gamzalinn: Schistosomes, Hiver flukes and

Halicobacter pytori. 1ARC Monagr Eval Carcinog Risks

Hum 1984; &1: 218-20.

Farman O, Hewall DG, Fullerton F, etal. Associalion

betwaan infaction with Helicobacter pylor and risk of

gastric cancer: evidence from a prospactive invesliga-

tion, BMJ 1891; 302 1302-5,

Price AB. Tha Sydney System: Histalogical divigion, J

Gastroanleral Hepatol 1981, & 209-22.

Dixan MF, Genta RM, Yardley JH, et al. Classification

and grading of gastritis-the updated Sydney Syslem.

Am-d Surg Pathol 1296; 20: 1161-81.

Yamada N, ed. |?E-1E|inirig of Helicobacter pylon by the

Modified Toluidine Blue; an easy and afficient rneIIH:rd:l
Ii-Pn:uneedirl.gs of the 301h year Anniversary Sympasium

for the relationzhip betweaen Chiang Mal University and

Hippon Medical Schnubh@ﬂﬁiﬁug 23-24: Chiang Mai,

Thailand, Chiang Mai, Printing House of the Facully of
tedicine, Chiang Mal University, 19%6.

8.

10,

11.

12.

Crabiree JE, Gastric mucosal inflammalory responses
to Hellcotacter pyiord. Aliment Pharmacaol Thar 1296
10 (Suppl 1) 29-37.

Cutler AF, Havstad 5, Ma C, et al. Accuracy of inva-
sive and non-invasive tesls (o diagnose Helicobacler
fwlor infection. Gastroenterology 1995; 108: 136-41,
Alam ¥, Schubert TT, Bologna 50, Ma CK. Increased
density of Halicobacter pyloriin antral biopsy 15 assoct-
aled wilh severity of aculg and chronic inflammaticn
and likelihood of ducdenal ulceration. Am . Gastroantarol
1002: AF: 424-8,

Marshall BJ, Goodwin CS, Warren JR, et al. Prospec-
five double-blind trial of duodenal ulcer relapse alter
eradication of Campylobacter pylor. Lancet 1988, 2:
1437-42.

El-Zimaily HMT, Graham DY, Al-Assi MT, o1 al.
Imerabserver varialion in the histopathological assess-
ment of Helicobacler pylor gastritis. Hum Pathol 1996
27: 35-41.




