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ORIGINAL ARTICLE: Clinical Endoscopy

The staging of gastritis with the OLGA system by using intestinal
metaplasia as an accurate alternative for atrophic gastritis

Lisette G. Capelle, MD, Annemarie C. de Vries, MD, PhD, Jelle Haringsma, MD, Frank Ter Borg, MD, PhD,
Richard A. de Vries, MD, PhD, Marco J. Bruno, MD, PhD, Herman van Dekken, MD, PhD, Jos Meijer, MD,
Nicole C. T. van Grieken, MD, PhD, Ernst J. Kuipers, MD, PhD

Rotterdam, Deventer, Groningen, Arnhem, Amsterdam, The Netherlands

Background: The OLGA (operative link on gastritis assessment) staging system is based on severity of atrophic
gastritis (AG). AG remains a difficult histopathologic diagnosis with low interobserver agreement, whereas
intestinal metaplasia (IM) is associated with high interobserver agreement.

Objective: The aim of this study was to evaluate whether a staging system based on IM is preferable to estimate
gastric cancer risk.

Design and Setting: Prospective multicenter study.

Patients: A total of 125 patients previously diagnosed with gastric IM or dysplasia.

Interventions: Surveillance endoscopy with extensive biopsy sampling.

Main Outcome Measurements: Three pathologists graded biopsy specimens according to the Sydney classi-
fication. Interobserver agreement was analyzed by kappa statistics. In the OLGA, AG was replaced by IM,
creating the OLGIM.

Results: Interobserver agreement was fair for dysplasia (� � 0.4), substantial for AG (� � 0.6), almost perfect
for IM (� � 0.9), and improved for all stages of OLGIM compared with OLGA. Overall, 84 (67%) and 79 (63%)
patients were classified as stage I-IV according to OLGA and OLGIM, respectively. Of the dysplasia patients, 5
(71%) and 6 (86%) clustered in stage III-IV of OLGA and OLGIM, respectively.

Limitation: Prospective studies should confirm the correlation between gastric cancer risk and OLGIM stages.

Conclusion: Replacement of AG by IM in the staging of gastritis considerably increases interobserver agreement.
The correlation with the severity of gastritis remains at least as strong. Therefore, the OLGIM may be preferred
over the OLGA for the prediction of gastric cancer risk in patients with premalignant lesions. (Gastrointest
Endosc 2010;71:1150-8.)
The presence of atrophic gastritis (AG), intestinal meta-
lasia (IM), and dysplasia of the gastric mucosa are im-
ortant risk factors for the intestinal type of gastric can-
er.1,2 Surveillance of patients with these lesions may

bbreviations: AG, atrophic gastritis; IM, intestinal metaplasia; OLGA,
perative link on gastritis assessment; OLGIM, operative link on gastric
ntestinal metaplasia assessment.
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therefore result in early detection and improved progno-
sis.3 However, an earlier study demonstrated that within a
Western population, the progression rate to gastric cancer
within 10 years was high for patients with dysplasia, but
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nly 0.8% and 1.8% for patients with AG and IM, respec-
ively.3 This indicates that surveillance endoscopy is highly
ecommended for patients with dysplasia, but not indi-
ated for all patients with AG and IM, and should prefer-
bly be limited to patients at high gastric cancer risk.
owever, up to now no guidelines are available on endo-

copic surveillance of patients with premalignant gastric
esions.

Although several histologic classifications have been
roposed for the classification of premalignant gastric le-
ions, clinical implications based on these histologic sys-
ems are lacking.4,5 Consequently, histologic subclassifica-
ion of premalignant gastric lesions is often omitted in
linical practice. Only recently, a histologic classification
ystem was proposed to grade gastritis into stages with
orresponding cancer risks in individual patients: the op-
rative link on gastritis assessment (OLGA).6,7 Two valida-
ion studies reported that the OLGA provides clinically
elevant information and, as a consequence, identifies a
ubpopulation of patients that are at high risk of gastric
ancer and may benefit from surveillance.8,9

However, one potential shortcoming of the OLGA is the
act that its main parameter is the severity and the extent of
G. Studies have shown that the interobserver agreement

or AG is low, even after the updated Sydney system
rovided visual analog scales for its evaluation.4,10-12

Intestinal metaplasia is defined as replacement of gas-
ric columnar cells by cells of intestinal morphology and is
haracterized by the presence of mucin-containing goblet
ells, Paneth cells, and absorptive cells.13 These cells are
asily distinguished in the gastric mucosa, because they
re not present in healthy gastric mucosa. Therefore, IM is
ssociated with a high interobserver agreement.4,14 A his-
ologic staging system based on IM might yield additional
nd more accurate results for the identification of a sub-
opulation of patients at high gastric cancer risk. There-
ore, the aim of the present study was to evaluate interob-
erver agreement for AG, IM, and dysplasia and to assess
hether a staging system based on IM instead of AG may
e preferred to estimate gastric cancer risk.

ETHODS

atient selection
We studied 2 groups of patients. The first group in-

luded patients with a previous diagnosis of gastric IM or
ysplasia. For that purpose, we used the records between
994 and 2009 of the histology registries of the participat-
ng hospitals (Deventer Hospital, Deventer; Rijnstate Hos-
ital, Arnhem; Erasmus Medical Center, Rotterdam, The
etherlands) to identify patients who were eligible for

nclusion. In these registries with full coverage of all his-
opathological specimens, all biopsy specimens receive a
iagnostic code, similar to the Systematized Nomenclature
f Medicine classification of the College of American Pa-

hologists.15 This code consists of a term indicating the
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anatomic location, type of sample, and a morphologic
term describing the finding. The diagnostic codes that
were used to identify patients with IM or dysplasia were
“intestinal metaplasia” or “dysplasia.” Consecutive patients
with a histologically confirmed diagnosis of IM or dyspla-
sia of the gastric mucosa (index diagnosis) were invited to
undergo a surveillance endoscopy between March 2006
and June 2007. The surveillance endoscopy was per-
formed within 6 years after the initial diagnosis of IM. The
baseline endoscopy had in all cases been performed on
clinical grounds, usually because of upper GI symptoms.
None of the patients had been enrolled in a surveillance
program after the baseline endoscopy.

The second group included patients with gastric cancer.
These were also selected from the same database, using
the diagnostic codes “gastric carcinoma” and “gastric ade-
nocarcinoma.” Patients with a history of esophageal or
gastric surgery were excluded. For the purpose of this
study, biopsy specimens from the noncancerous antrum
and corpus mucosa were studied after histologic confir-
mation of the diagnosis of cancer.

The study was approved by the Institutional Review
Boards of the Erasmus Medical Center. All patients of the
first group were included after informed consents. For the
second group of patients, the informed consent procedure
was waived, based on the fact that the study only anony-
mously assessed their archived histologic specimens.

Endoscopy
All patients with a previous diagnosis of IM and dys-

plasia underwent a surveillance upper GI endoscopy by
using a standard video endoscope (Olympus GIF-Q160;
Olympus Optical Co., Tokyo, Japan). Surveillance endos-
copy was performed to evaluate the severity and extent of
premalignant gastric lesions. Therefore, extensive biopsy
samples were obtained for histology from 12 standardized
sites as described perviously16: 4 from the antrum, 4 from
the corpus (2 from the lesser curvature, 2 from the greater

Capsule Summary

What is already known on this topic

● The histopathologic diagnosis of atrophic gastritis has
low interobserver agreement, whereas that of intestinal
metaplasia is associated with high interobserver
agreement.

What this study adds to our knowledge

● Intestinal metaplasia staging yields more reproducible
results than atrophic gastritis staging and is at least as
strong in assessing the severity of gastritis and predicting
cancer risk.
curvature), 2 from the angulus, and 2 from the cardia. In

lume 71, No. 7 : 2010 GASTROINTESTINAL ENDOSCOPY 1151
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ase of endoscopically visible lesions, additional targeted
iopsy samples were obtained.

istology
Three expert GI pathologists, who were blinded for

he endoscopic findings, independently assessed all bi-
psy specimens of the surveillance endoscopy. The
ype and grade of the different stages of gastric preneo-
lastic changes were classified according to the updated
ydney system and scored as 0 (absent), 1 (mild), 2
moderate), or 3 (marked) by using the Sydney system
isual analog scale.4 Dysplasia was assessed according
o the revised Vienna classification.4,5 On the basis of
he standardized sites, the gastritis stage was assessed
ccording to the OLGA (Table 1).6 For the development
f the IM staging system (operative link on gastric in-
estinal metaplasia assessment [OLGIM]), AG in the

TABLE 1. The OLGA staging system6

Atrophy score
Not fat: no atrop

(score 0)

Antrum
(including
incisura
angularis)

No atrophy
(score 0)

Stage 0

Mild atrophy
(score 1)

Stage I

Moderate atrophy
(score 2)

Stage II

Severe atrophy
(score 3)

Stage III

OLGA, Operative link on gastritis assessment.

TABLE 2. Proposal for the OLGIM staging system

IM score Not fat: no IM (score 0)

Antrum
(including
incisura
angularis)

No IM
(score 0)

Stage 0

Mild IM
(score 1)

Stage I

Moderate IM
(score 2)

Stage II

Severe IM
(score 3)

Stage III

IM, Intestinal metaplasia; OLGIM, operative link on gastric intestinal metaplasi
LGA was replaced by IM (Table 2). AG and IM were
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scored in all biopsy specimens from antrum, angulus,
and corpus lesser and greater curvature by using the
visual analog scale of the updated Sydney classification
(Fig. 1).4 For a consensus diagnosis, the final diagnosis
was based on the majority diagnosis, ie, at least 2 of 3
pathologists agreed, or a mean score in case 3 pathol-
ogists disagreed. Antrum and angulus were considered
together as representative of the distal (nonoxyntic)
gastric mucosa (antrum score), and corpus greater and
lesser curvature were considered together as represen-
tative of the oxyntic gastric mucosa (corpus score).
Combining the antrum and corpus score for AG resulted
in the OLGA gastritis stage score, and a combination of
the IM scores resulted in the OLGIM staging score
(Table 2).

For the gastric cancer cases, 1 expert GI pathologist
assessed all biopsy specimens of patients with gastric

Corpus

Mild atrophy
(score 1)

Moderate atrophy
(score 2)

Severe atrophy
(score 3)

Stage I Stage II Stage II

Stage I Stage II Stage III

Stage II Stage III Stage IV

Stage III Stage IV Stage IV

Corpus

IM (score 1) Moderate IM (score 2) Severe IM (score 3)

Stage I Stage II Stage II

Stage I Stage II Stage III

Stage II Stage III Stage IV

Stage III Stage IV Stage IV

ssment.
hy
Mild
cancer. The type and grade of atrophic gastritis and

www.giejournal.org
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ntestinal metaplasia were assessed according to the
pdated Sydney classification in biopsies from the non
ancerous mucosa of the antrum and corpus mucosa.
hese scores were combined to evaluate OLGA and
LGIM staging in gastric cancer patients.

tatistical analysis
Interobserver agreement was determined by using

appa statistics for multiple raters.17 Kappa statistics are
idely used mathematical coefficients adjusting for agree-
ent by chance alone. Kappa values between 0 and 1
ere categorized after Landis: 0 is no agreement, 0.01 to
0.20 is slight agreement, 0.21 to �0.40 is fair agreement,

.41 to �0.60 is moderate agreement, 0.61 to �0.80 is
ubstantial agreement, and 0.81 to �1.0 is almost perfect
greement.18 Kappa statistics were evaluated for AG, IM,
nd dysplasia in the random and targeted biopsies to
ssess the overall agreement. For the agreement per intra-
astric location, kappas were calculated for the presence
f AG, IM, and dysplasia in the random biopsies. The
tages 0-IV of the OLGA and the stages 0-IV of the OLGIM
ere evaluated for agreement, patient characteristics, pa-

ient distribution, and gastric cancer risk. Categoric vari-
bles were compared by using chi-square tests and the
cNemar test. A 2-sided P value of �.05 was considered

o be statistically significant.

ESULTS

Overall, 204 patients were eligible for inclusion. Con-

igure 1. Visual analog scale. Atrophic gastritis and intestinal metaplas
lassification as previously published by Dixon et al.4
act information was missing or wrong in 28 patients, and

ww.giejournal.org Vo
51 patients refused to participate in this study. In total, 125
patients with a previous diagnosis of IM or dysplasia (69
male, 56 female) with a mean (�SD) age of 61 � 11.7
years underwent surveillance endoscopy (Table 3).
Ninety-eight patients (78%) were of Dutch origin, 53 pa-
tients (42%) had a previous history of Helicobacter pylori
eradication, and 41 patients (33%) had a history of peptic
ulcer disease. According to the index histologic findings,
63 patients (50%) had been diagnosed with IM and 62
(50%) with dysplasia (Table 3). At surveillance endoscopy,
9 patients (7%) were diagnosed with AG and 76 (61%)
with IM as the most advanced lesion. Low-grade and
high-grade dysplasia were diagnosed in 5 (4%) and 2 (2%)
patients, respectively. In the remaining 33 patients (26%),
no premalignant lesion was diagnosed, and 29 (89%) were
diagnosed with chronic active gastritis.

The biopsy specimens of 30 patients with a diagnosis of
gastric cancer were collected. After histologic revision, the
biopsy specimens of 10 (33%) of these patients were
excluded because either the antrum or the corpus speci-
mens did not contain noncancerous tissue required for
OLGA and OLGIM classification. The biopsy specimens of
the 20 remaining gastric cancer patients (67%) were in-
cluded for gastric cancer risk assessment.

Interobserver agreement
Overall, agreement between 3 GI pathologists was

moderate to substantial for AG (� � 0.6) and almost
perfect for IM (� � 0.9) (Table 4). There was slight agree-
ment for low-grade dysplasia and moderate agreement for

re scored according to the visual analog scale of the updated Sydney
ia we
high-grade dysplasia (� � 0.2 and � � 0.5, respectively).

lume 71, No. 7 : 2010 GASTROINTESTINAL ENDOSCOPY 1153
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TABLE 3. Baseline characteristics and OLGA and OLGIM staging of our study population (n � 125)

Total (%) OLGA staging OLGIM staging

0 1 2 3 4 0 1 2 3 4

n 125 41 24 30 22 8 46 22 28 20 9

Gender

Male 69 (55) 26 11 15 14 3 27 11 14 14 3

Female 56 (45) 15 13 15 8 5 19 11 14 6 6

Mean age (SD) 61 (11.7) 56.9 64.4 63.7 60.6 66.4 58.0 63.2 63.0 61.8 66.0

Ethnicity

White 98 (78) 26 20 27 17 8 32 17 24 16 9

Non-white 27 (22) 15 4 3 5 0 14 5 4 4 0

Medication use

PPI 74 (59) 25 15 14 13 7 28 13 12 13 8

NSAIDs 22 (18) 33 3 7 3 1 7 5 6 2 2

H. pylori eradication 53 (42) 18 11 9 11 4 19 9 8 13 4

Index endoscopy

IM 63 (50) 21 9 18 11 4 24 9 16 10 4

DYS 62 (50) 20 15 12 11 4 22 13 12 10 5

Surveillance endoscopy

None 33 (26) 33 0 0 0 0 33 0 0 0 0

AG 9 (7) 2 6 0 1 0 9 0 0 0 0

IM 76 (61) 6 17 29 19 5 4 22 27 18 5

LGD 5 (4) 0 1 1 1 2 0 0 1 1 3

HGD 2 (2) 0 0 0 1 1 0 0 0 1 1

AG, Atrophic gastritis; DYS, dysplasia; HGD, high-grade dysplasia; IM, intestinal metaplasia; LGD, low-grade dysplasia; NSAID, nonsteroidal antiinflammatory drug;

OLGA, operative link on gastritis assessment; OLGIM, operative link on gastric intestinal metaplasia assessment; PPI, proton-pump inhibitor.
TABLE 4. Interobserver agreement (kappa values) for the overall agreement and agreement per intragastric localization

Overall* Antrum† Angulus†
Corpus greater

curvature†
Corpus lesser

curvature† Cardia†

AG 0.64 0.47 0.59 0.77 0.85 0.57

IM 0.87 0.81 0.88 0.90 0.95 0.86

DYS 0.41 0.18 0 0 0.49 0

LGD 0.18 0.20 0 0 0.27 0

HGD 0.55 0 ‡ ‡ 0 ‡

AG, Atrophic gastritis; DYS, dysplasia; HGD, high-grade dysplasia; IM, intestinal metaplasia; LGD, low-grade dysplasia; OLGA, operative link on gastritis
assessment; OLGIM, operative link on gastric intestinal metaplasia assessment.
*Targeted and random biopsies.
†Random biopsies.

‡No patients were diagnosed with HGD in antrum, angulus, or cardia.

154 GASTROINTESTINAL ENDOSCOPY Volume 71, No. 7 : 2010 www.giejournal.org
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able 4 demonstrates the agreement for the overall diag-
osis, based on random and targeted biopsies together, as
ell as the agreement per intragastric localization based
n random biopsies only. The agreement for antral and
ngular random biopsies for AG was moderate (� � 0.5
nd � � 0.6, respectively), whereas agreement for IM for
oth intragastric localizations was almost perfect (� � 0.8
nd � � 0.9, respectively). For corpus biopsies, overall
greement for AG was substantial to almost perfect for
orpus greater curvature and corpus lesser curvature and
as almost perfect for both localizations for IM (Table 4).
greement for dysplasia varied from no or slight agree-
ent for the antrum, angulus, cardia, and greater curva-

ure biopsies of the corpus to fair agreement for the corpus
esser curvature. Table 5 demonstrates the agreement for
he stages of OLGA and OLGIM. The overall agreement
as fair for the OLGA and moderate for the OLGIM. Both

he individual stages III and IV as well as their combina-
ion had an improved interobserver agreement in the OL-
IM compared with the OLGA (Table 5).

LGA versus OLGIM
Eighty-four patients (67%) were classified as stage I-IV

ccording to the OLGA (stage I, n � 24; stage II, n � 30;
tage III, n � 22; stage IV, n � 8) and 79 patients (63%)
ere classified as stage I-IV according to the OLGIM (stage

, n � 22; stage II, n � 28; stage III, n � 20; stage IV, n �
) (P � .23). The baseline characteristics were not signif-
cantly different between the stages 0-IV of the OLGA and
he stages 0-IV of the OLGIM (Table 3). In total, 30 patients
24%) clustered in stage III-IV in the OLGA and 29 patients
23%) clustered in stage III-IV in the OLGIM.

Table 6 demonstrates the differences between patient
istribution in the stages 0-IV according to the OLGA and
atient distribution in the stages 0-IV according to the
LGIM. Overall, in 104 patients (83%) the gastric cancer

TABLE 5. Interobserver agreement (kappa values) for
different stages of the OLGA and OLGIM staging
systems

Stage(s) OLGA OLGIM

0-IV 0.38 0.58

0 0.56 0.88

I 0.19 0.48

II 0.29 0.31

III 0.36 0.48

IV 0.48 0.59

III-IV 0.48 0.61

OLGA, operative link on gastritis assessment; OLGIM, operative link
on gastric intestinal metaplasia assessment.
isk was classified equally in the OLGIM and the OLGA.

ww.giejournal.org Vo
The gastric cancer risk of 13 patients (10%) was down-
graded with the OLGIM compared with the OLGA,
whereas 8 patients (6%) were classified as having a higher
risk (Table 6). Among the 13 patients that were down-
graded according to the OLGIM, the most severe grade of
IM was mild in 3 patients (23%), moderate in 1 patient
(8%), and marked in 1 patient (8%). The remaining 8
patients (62%) demonstrated no IM, but marked AG in 1
patient (8%), moderate AG in 1 patient (8%), and mild AG
in 6 patients (46%). Within the group of 8 patients who
were classified as having a higher gastric cancer risk ac-
cording to the OLGIM, the most severe grade of IM was
mild in 3 patients (37.5%) and moderate in 2 patients
(25%). In addition, 3 patients (37.5%) had a most-severe
diagnosis of marked IM, of which 2 also had a diagnosis of
low-grade dysplasia.

Of the dysplasia patients, 5 patients (4%) had a diagno-
sis of low-grade dysplasia and 2 patients (2%) had a diag-
nosis of high-grade dysplasia. The prevalence of dysplasia
in stage III-IV was 17% (5/30) and 21% (6/29) for the
OLGA and the OLGIM, respectively (Table 3). Both pa-
tients with high-grade dysplasia clustered in stage III-IV of
the OLGA as well as the OLGIM. Out of the low-grade
dysplasia patients, one patient was reclassified in stage III
according to the OLGIM instead of stage I according to the
OLGA, and 1 patient was reclassified in stage IV according
to the OLGIM instead of stage III in the OLGA. A signifi-
cant association was demonstrated between the severity of
gastritis staging based on dysplasia and the stages I-IV in
the OLGA as well as between the severity of gastritis based
on dysplasia grading and the stages I-IV in the OLGIM (P
� .02 and P � .001, respectively). In addition, considering
together stages 0-II versus stages III-IV also resulted in a
significant association between stages III-IV and dysplasia
for the OLGA as well as the OLGIM (P � .01 and P � .001,
respectively).

In the analysis of patients with gastric cancer, 10 pa-
tients (50%) were diagnosed with intestinal-type gastric
cancer and 10 patients (50%) with diffuse-type gastric
cancer. Of the 10 intestinal-type gastric cancer patients, 5
(50%) were classified in stage III-IV of both the OLGA and
OLGIM, and 5 (50%) were classified in stage 0-II of both
OLGA and OLGIM. Out of the 10 diffuse type gastric
cancer patients, 1 (10%) was classified in stage III-IV of
both OLGA and OLGIM, whereas 9 (45%) were classified
in stage 0-II of both OLGA and OLGIM. In addition, sig-
nificantly more patients with intestinal-type gastric cancer
were classified in stage III-IV of OLGA and OLGIM than
those with diffuse-type gastric cancer patients (P � .05).

DISCUSSION

This study demonstrates that replacement of AG by IM
in the staging of gastritis increases interobserver agree-
ment considerably. In addition, the correlation with the

severity of gastritis remains at least as strong. Therefore,

lume 71, No. 7 : 2010 GASTROINTESTINAL ENDOSCOPY 1155
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he OLGIM may be preferred over the OLGA for the
rediction of gastric cancer risk in patients with pre-
alignant gastric lesions.
Endoscopic follow-up of premalignant gastric lesions

hould be limited to patients at high cancer risk. H pylori
irulence, environmental factors, and the presence of
oncomitant associated lesions are well-known risk
actors.19-23 In addition, the intragastric extent, distribution,
nd severity of premalignant gastric lesions have consis-
ently been related to gastric cancer risk. For instance, the
everity and extent of IM are important predictors of gas-
ric cancer risk,16,24-27 with a more than 5-fold increased
isk of gastric adenocarcinoma in patients with IM involv-
ng the lesser curvature of the corpus.25 However, diag-
oses of AG, IM, and even dysplasia are often disregarded
n clinical practice.3 Recently, the OLGA system was pro-
osed to improve clinical relevance of histologic findings
egarding prognosis, therapy, and management of patients
ith premalignant gastric lesions.6 Although this system
as great potential in guiding clinical decisions, the use of
G as the principal parameter may be its major drawback,
ost importantly for reasons of reproducibility.
The present study shows that the level of agreement on

diagnosis of AG according to the Sydney classification is
oderate at best. In contrast, agreement on the presence
f IM was almost perfect. These observations are in line
ith earlier studies. Despite the simple definition of atro-
hy and the introduction of visual analog scales, the agree-
ent for presence and grading of AG was slight to mod-

rate (kappas for AG ranged from 0.08 to 0.5), whereas
greement on the diagnosis of IM was substantial to almost
erfect (kappa values from 0.68 to 0.92).10,11,14,28 As was
hown in earlier studies, we demonstrated that improved
greement was observed for AG from the oxyntic mucosa
iopsies compared with biopsies from the antrum, which
s explained by the small number of gastric glands in

TABLE 6. Patient distribution in the OLGA staging system versu

Not fat: stage 0 Stage 1

OLGA

Stage 0 38 3

Stage 1 6 16

Stage 2 1 2

Stage 3 1 1

Stage 4 0 0

Total 46 22

OLGA, operative link on gastritis assessment; OLGIM, operative link on gastric
ormal antral mucosa.12,29,30

156 GASTROINTESTINAL ENDOSCOPY Volume 71, No. 7 : 2010
Gastric dysplasia is often a difficult histologic diag-
nosis, which results in poor interobserver agreement.31

In addition, geographic differences exist for the assess-
ment of dysplasia and gastric cancer between the East
and the West, despite the introduction of classification
systems.5,13,32-34 The present study confirmed that agree-
ment for low-grade dysplasia still remains extremely
poor (kappa value 0.2), whereas for high-grade dyspla-
sia, agreement was moderate (kappa value 0.6). The
disagreement for the diagnosis of low-grade dysplasia among
our 3 expert pathologists implies that clinical decisions in
difficult cases may not benefit from multiple expert opinions.
In contrast, a third expert opinion adds to agreement on the
diagnosis of high-grade dysplasia and may guide clinical
decisions on surveillance or intervention.

In this study, IM was proposed as marker for assessing
gastric cancer risk. IM is the next step in the Correa model
for gastric cancer development.1 In this model, AG
progresses to IM, which can progress to dysplasia and
eventually to gastric adenocarcinoma over a time frame of
several years to decades. The effectiveness of IM instead of
AG in predicting gastric cancer remains dependent on the
reproducibility for this proposed marker and the inclusion
of a subpopulation of patients at high gastric cancer risk.
The present study shows that in line with the higher
interobserver agreement for IM compared with AG, the
replacement of AG in the OLGA by IM (OLGIM) improves
reproducibility and thus leads to a more consistent gastric
cancer risk assessment in patients with premalignant gas-
tric lesions. With this adaptation, fewer patients were cat-
egorized in stage I-IV and particularly in stages III-IV in the
OLGIM, creating a smaller population for whom surveil-
lance should be considered. In addition, the correlation
between the severity of gastritis for OLGA and OLGIM
stages remains at least as strong for AG, IM, and dysplasia
patients. For these reasons, the OLGIM may result in a

OLGIM staging system

IM

Totaltage 2 Stage 3 Stage 4

0 0 0 41

1 1 0 24

25 2 0 30

2 17 1 22

0 0 8 8

28 20 9 125

nal metaplasia assessment.
s the

OLG

S

smaller and better-defined subpopulation of patients at

www.giejournal.org
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isk of gastric cancer compared with the OLGA. As a result,
se of the OLGIM might lead to more feasible and cost-
ffective surveillance strategies for patients at risk of gas-
ric cancer and a more consistent gastric cancer risk as-
essment. This is clinically relevant, because gastric cancer
emains a common condition, but other than with condi-
ions like Barrett’s esophagus or colonic adenomas, most
ndoscopists do not know how to manage patients with
remalignant gastric lesions.
Emphasizing the OLGIM as an additional parameter to

he OLGA rather than an alternative parameter seems un-
ustified. However, in clinical decision making, the histo-
ogic system should preferably be combined with individ-
al risk factors for gastric cancer,16,35,36 as was illustrated
y 2 cases with moderate and marked AG, which were
owngraded according to the OLGIM compared with stag-
ng with the OLGA.

A few limitations of our study warrant consideration.
irst, although both OLGA and OLGIM stages 0-II were
ommon in the mucosa surrounding gastric cancer, we did
ot demonstrate significant differences between both clas-
ifications; however, we included only a small number of
atients. Therefore, this analysis supports our main finding
hat assessment of AG may be replaced by assessment of
M when staging gastritis. Large prospective studies with
dequate follow-up, in several countries with a wide spec-
rum of gastric cancer incidences, are necessary to confirm
ur data and to evaluate the prognostic value of both
taging systems.8,9 Second, 3 expert GI pathologists as-
essed gastric biopsies in this study. Therefore, interob-
erver agreement may be higher than in routine clinical
ractice. However, the far-from-perfect kappa values for
G emphasize that gastritis staging according to the OLGA
hould probably not be introduced for routine assessment.
hird, we obtained 12 biopsy specimens instead of 5
iopsy specimens according to the Sydney classification.
owever, it remains controversial whether those 5 biopsy

pecimens are sufficient for an adequate diagnosis of IM
nd dysplasia.4,37 Moreover, owing to the sometimes
atchy distribution of premalignant lesions, the risk of
issing these lesions is high. Therefore, we think that our
iopsy strategy in the present study is justified, and that
orrelation between OLGIM stages and gastric cancer risk
ncreases with this strategy. Finally, it remains unclear
hich patients with dysplasia will develop gastric cancer.
owever, an earlier large study demonstrated that 4% to
3% of patients with mild to severe dysplasia develop
astric cancer within 10 years.3 Because the OLGIM seems
o predict dysplasia more adequately than the OLGA, the
se of this new staging system may lead to optimal patient
dentification with the aim of further reducing gastric can-
er incidence in the future.

In conclusion, IM staging yields more accurate results
egarding reproducibility and at least as strong results in
ssessing the severity of the disease compared with AG

taging. These observations support the use of the pro-

ww.giejournal.org Vo
posed OLGIM for gastric cancer risk assessment instead of
the OLGA, and provide clinicians with an easy tool to
identify patients with advanced premalignant gastric le-
sions. However, owing to the lack of long-term outcomes
and the relatively small number of patients with gastric
cancer included in this study, larger long-term prospective
studies are needed to confirm the correlation between
OLGIM stages and gastric cancer risk.

ACKNOWLEDGMENTS

The permission of the American Journal of Surgical
Pathology for reusing the visual analog scale of the up-
dated Sydney classification is kindly acknowledged.

REFERENCES

1. Correa P. Human gastric carcinogenesis: a multistep and multifactorial
process—First American Cancer Society Award Lecture on Cancer Epi-
demiology and Prevention. Cancer Res 1992;52:6735-40.

2. Kuipers EJ. Review article: exploring the link between Helicobacter pylori
and gastric cancer. Aliment Pharmacol Ther 1999;13(Suppl 1):3-11.

3. de Vries AC, van Grieken NC, Looman CW, et al. Gastric cancer risk in
patients with premalignant gastric lesions: a nationwide cohort study in
the Netherlands. Gastroenterology 2008;134:945-52.

4. Dixon MF, Genta RM, Yardley JH, et al. Classification and grading of
gastritis. The updated Sydney system. International Workshop on the
Histopathology of Gastritis, Houston, 1994. Am J Surg Pathol 1996;20:
1161-81.

5. Dixon MF. Gastrointestinal epithelial neoplasia: Vienna revisited. Gut
2002;51:130-1.

6. Rugge M, Genta RM. Staging gastritis: an international proposal. Gastro-
enterology 2005;129:1807-8.

7. Rugge M, Correa P, Di Mario F, et al. OLGA staging for gastritis: a tutorial.
Dig Liver Dis 2008;40:650-8.

8. Rugge M, Meggio A, Pennelli G, et al. Gastritis staging in clinical practice:
the OLGA staging system. Gut 2007;56:631-6.

9. Satoh K, Osawa H, Yoshizawa M, et al. Assessment of atrophic gastritis
using the OLGA system. Helicobacter 2008;13:225-9.

10. el-Zimaity HM, Graham DY, al-Assi MT, et al. Interobserver variation in
the histopathological assessment of Helicobacter pylori gastritis. Hum
Pathol 1996;27:35-41.

11. Chen XY, van der Hulst RW, Bruno MJ, et al. Interobserver variation in the
histopathological scoring of Helicobacter pylori related gastritis. J Clin
Pathol 1999;52:612-5.

12. Offerhaus GJ, Price AB, Haot J, et al. Observer agreement on the grading
of gastric atrophy. Histopathology 1999;34:320-5.

13. de Vries AC, Haringsma J, Kuipers EJ. The detection, surveillance and
treatment of premalignant gastric lesions related to Helicobacter pylori
infection. Helicobacter 2007;12:1-15.

14. Guarner J, Herrera-Goepfert R, Mohar A, et al. Interobserver variability in
application of the revised Sydney classification for gastritis. Hum Pathol
1999;30:1431-4.

15. Cote RA, Robboy S. Progress in medical information management. Sys-
tematized Nomenclature of Medicine (Snomed). JAMA 1980;243:756-
62.

16. de Vries AC, Haringsma J, de Vries RA, et al. The use of clinical, histolog-
ical and serological parameters to predict the intragastric extent of in-
testinal metaplasia: a recommendation for routine practice. Gastroin-
test Endosc 2009;70:18-25.

17. Fleiss JL. Statistical methods for rates and proportions, 2nd ed. New
York: Wiley; 1981.

18. Landis RJ, Koch GG. The measurements of observer agreement for cat-

egorical data. Biometrics 1977;33:159-74.

lume 71, No. 7 : 2010 GASTROINTESTINAL ENDOSCOPY 1157



1

2

2

2

2

2

2

2

2

2

Intestinal metaplasia staging vs atrophic gastritis staging Capelle et al

1

9. Kuipers EJ, Perez-Perez GI, Meuwissen SG, et al. Helicobacter pylori and
atrophic gastritis: importance of the cagA status. J Natl Cancer Inst 1995;
87:1777-80.

0. Kato I, Vivas J, Plummer M, et al. Environmental factors in Helicobacter
pylori–related gastric precancerous lesions in Venezuela. Cancer Epide-
miol Biomarkers Prev 2004;13:468-76.

1. Capelle LG, de Vries AC, Looman CW, et al. Gastric MALT lymphoma:
epidemiology and high adenocarcinoma risk in a nation-wide study. Eur
J Cancer 2008;44:2470-6.

2. Lamarque D, Levy M, Chaumette MT, et al. Frequent and rapid progres-
sion of atrophy and intestinal metaplasia in gastric mucosa of patients
with MALT lymphoma. Am J Gastroenterol 2006;101:1886-93.

3. Hansson LE, Nyren O, Hsing AW, et al. The risk of stomach cancer in
patients with gastric or duodenal ulcer disease. N Engl J Med 1996;335:
242-9.

4. Leung WK, Lin SR, Ching JY, et al. Factors predicting progression of gas-
tric intestinal metaplasia: results of a randomised trial on Helicobacter
pylori eradication. Gut 2004;53:1244-9.

5. Cassaro M, Rugge M, Gutierrez O, et al. Topographic patterns of intesti-
nal metaplasia and gastric cancer. Am J Gastroenterol 2000;95:1431-8.

6. El-Zimaity HM, Ramchatesingh J, Saeed MA, et al. Gastric intestinal
metaplasia: subtypes and natural history. J Clin Pathol 2001;54:679-83.

7. Filipe MI, Munoz N, Matko I, et al. Intestinal metaplasia types and the risk
of gastric cancer: a cohort study in Slovenia. Int J Cancer 1994;57:324-9.

8. Correa P. Chronic gastritis: a clinico-pathological classification. Am J

Gastroenterol 1988;83:504-9.

158 GASTROINTESTINAL ENDOSCOPY Volume 71, No. 7 : 2010
29. van Grieken NC, Weiss MM, Meijer GA, et al. Rapid quantitative assess-
ment of gastric corpus atrophy in tissue sections. J Clin Pathol 2001;54:
63-9.

30. van Grieken NC, Meijer GA, Kale I, et al. Quantitative assessment of gas-
tric antrum atrophy shows restitution to normal histology after Helico-
bacter pylori eradication. Digestion 2004;69:27-33.

31. Sarela AI, Scott N, Verbeke CS, et al. Diagnostic variation and outcome
for high-grade gastric epithelial dysplasia. Arch Surg 2005;140:644-9.

32. Schlemper RJ, Itabashi M, Kato Y, et al. Differences in diagnostic criteria
for gastric carcinoma between Japanese and Western pathologists.
Lancet 1997;349:1725-9.

33. Rugge M, Correa P, Dixon MF, et al. Gastric dysplasia: the Padova inter-
national classification. Am J Surg Pathol 2000;24:167-76.

34. Schlemper RJ, Riddell RH, Kato Y, et al. The Vienna classification of gas-
trointestinal epithelial neoplasia. Gut 2000;47:251-5.

35. Watabe H, Mitsushima T, Yamaji Y, et al. Predicting the development of
gastric cancer from combining Helicobacter pylori antibodies and serum
pepsinogen status: a prospective endoscopic cohort study. Gut 2005;
54:764-8.

36. El-Omar EM, Oien K, Murray LS, et al. Increased prevalence of precancer-
ous changes in relatives of gastric cancer patients: critical role of H. py-
lori. Gastroenterology 2000;118:22-30.

37. El-Zimaity HM, Graham DY. Evaluation of gastric mucosal biopsy site
and number for identification of Helicobacter pylori or intestinal meta-

plasia: role of the Sydney system. Hum Pathol 1999;30:72-7.
Online Audio and Podcasting

Audio and Podcasts of article abstracts published in Gastrointestinal Endoscopy are now available
online. Recordings are edited by Ian Gralnek, MD, MSHS, Senior Associate Editor, and performed
by Deborah Bowman, MFA, Managing Editor of Gastrointestinal Endoscopy.

Log on to www.giejournal.org to listen to recordings from the current issue.
www.giejournal.org


	The staging of gastritis with the OLGA system by using intestinal metaplasia as an accurate alternative for atrophic gastritis
	METHODS
	Patient selection
	Endoscopy
	Histology
	Statistical analysis

	RESULTS
	Interobserver agreement
	OLGA versus OLGIM

	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES


