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Abstract
AIM: Because the presence or absence of H pylori infection
has important implications for therapeutic decisions based
on histological assessment, the reproducibility of Sydney
system is important. The study was designed to test the
reproducibility of features of Helicobacter pylori gastritis,
using the updated Sydney classification.

METHODS: Gastric biopsies of 40 randomly selected cases
of H pylori gastritis were scored semiquantitatively by three
pathologists. Variables analysed included chronic inflammation,
inflammatory activity, atrophy, intestinal metaplasia, H pylori,
surface epithelial damage. κ values below 0.5 represented
poor, those between 0.5 and 0.75 good and values over 0.75
excellent interobserver agreement.

RESULTS: The best interobserver agreement (κ=0.62) was
present for intestinal metaplasia. The agreement was the
poorest for evaluating atrophy (κ=0.31).

CONCLUSION: Although the results of this study were in
accordance with some previous studies, an excellent
agreement could not be reached for any features of H pylori
gastritis. This low degree of concordance is assumed to be
due to the personal evaluation differences in grading the
features, the lack of standardized diagnostic criteria, and
the ignorance to reach a consensus about the methods to
be used in grading the features of H pylori gastritis before
initiating the study.
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INTRODUCTION
Although gastritis was first interpreted to be due to aging and
lifelong exposure to various insults, it is now clear that the
most common cause of this inflammatory condition is infection
with H pylori[1]. It has been shown[2] that this organism is
strongly associated with chronic active gastritis as well as
gastric adenocarcinoma and MALToma.
    The Sydney system for grading and classifying chronic
gastritis was devised to provide a standardized approach to
the histologic interpretation of gastric biopsies in 1990[3,4], and
it was later updated in 1994[5,6]. Although it was reported that

the Sydney systems’ weakness was that it was used in complex
descriptions rather than true diagnosis[7]. After the updating of
the Sydney classification, several studies on interobserver
variation for the assessment of H pylori gastritis have been
reported[6,8-11]. The evaluation of interobserver agreement by
using kappa (κ)-statistics has been accepted by pathologists
for several years[9].
    Although the histologic examination of gastric biopsy
specimens is accepted as the gold standard[12,13] for the diagnosis
of H pylori gastritis, it has not been demonstrated that
histopathologic assessment is both accurate and reproducible[9].
     The study was designed to test the reproducibility of the
features of H pylori gastritis, using the updated Sydney
classification by κ-statistics.

MATERIALS AND METHODS
Three pathologists participated in the study. One was a
professor with primary interest in gastrointestinal pathology.
The second was a 4th-year assistant professor in pathology.
An other was an 18th-month pathology resident. The slides
were examined independently, and also incombination with any
clinical information by each of the pathologists.

Histologic evaluation
From 130 cases diagnosed as H pylori gastritis in our
department (Department of Pathology, Medical School, Mersin
University.) in a period of 17 months, 40 [22 (55.0 %) female,
18 (45.0 %) male] were randomly selected for study, their
age ranged from 23 to 72 years, with a mean of 47.2. The
specimens were excluded from the study because they were
insufficient in mucosal thickness for proper assessment of
atrophy and without surface epithelium before the selection.
Slides were coded using a computer generated list of random
numbers.
     Biopsy samples from the antrum and body were formalin-
fixed and paraffin-embedded and cut into 2-3 µm sections
which were stained using hematoxylin and eosin (H&E), and
alcien blue/PAS for intestinal metaplasia. Five H&E sections
were examined for each case. The biopsies were scored
semiquantitatively by three pathologists according to the
updated Sydney classification[14].
     The updated Sydney system has a scale of 0-3 for scoring
the features of chronic gastritis[14]. In order to improve
assessment of minor degrees of alteration, a detailed
histopathological classification was used, which also provides
numerical data for statistical analysis[15]. At first, each variable
was divided into seven subcategories, resulting in a score on a
scale of 0-6. But the κ values could not be calculated using
this classification. The 6 subcategories (excluding 0, none)
were then amalgamated by pairs (none, 0; mild, 1-2; moderate,
3-4; severe, 5-6), but the calculation of the κ values was again
impossible for the majority of variations using this
classification, and the calculated values were found to be low.
So, we came to a conclusion that the agreement between
pathologists could be improved when a different amalgamated
3-point scale classification was used for each variable (Table 1).



Statistical analysis
Interobserver agreement was analysed with the use of κ
statistics (BMDP software: Cork, Ireland). The benchmarks
suggested by Svanholm et al[16] were accepted. Values below
0.5 represented poor, those between 0.5 and 0.75 good and
values over 0.75 excellent interobserver agreement. Only
values greater than 0.5 were considered good enough for

diagnostic reliability. Confidence interval was calculated for
only statistically significant values.

RESULTS
κ values and their 95 % confidence intervals between three
pathologists for H pylori gastritis are shown in Table 2. On

Table 1  Histologic features evaluated on each slide and score scale

Histologic features Score Grading

Chronic inflammation 0, none 0, none
1, <10 cic*/HPF** 1-2-3, mild
2, >10 cic/HPF 4-5-6, moderate to marked
3, some areas with dense cic
4, diffuse infiltration with dens cic
5, nearly whole mucosa contains a dense cic
6, entire mucosa contains a dense cic infiltrate

Inflammatory activity 0, none 0, none
1, only one crypt involved/ biopsy 1-2, mild
2, two crypts involved/ biopsy 3-4-5-6, moderate to marked
3, many crypts (<25%) involved/ biopsy
4, 25-50% of crypts involved/ biopsy
5, >50% of crypts involved/ biopsy
6, all crypts involved

Atrophy 0, none 0, none
1, foci where a few gastric glands are lost or replaced by ie• 1-2, mild
2, small areas in which gastric glands 3-4-5-6, moderate to marked
have disappeared or been replaced by ie
3, <25% of gastric glands lost or replaced by ie
4, 25-50% of gastric glands lost or replaced by ie
5, >50% of gastric glands lost or replaced by ie
6, only a few small areas of gastric glands remaining

 Intestinal metaplasia 0, none 0, none
1, only one crypt replaced by ie 1-2-3, mild
2, one focal area (1-4 crypts) in one of two biopsies 4-5-6, moderate to marked
3, two separate foci
4, multipl foci in one or both biopsies
5,>50% of gastric epithelium diffusely replaced by ie
6, only a few small area of gastric epithelium are not replaced by ie

 H pylori 0, none 0, none
1, H pylori found only in one place 1-2-3-4, mild
2, only a few H pylori found 5-6, moderate to marked
3, scattered H pylori found in separate areas/foci
4, numerous H pylori in separate areas/foci
5, nearly complete gastric surface covered by a layer of H pylori
6, continuous gastric surface coverage by a thick layer of H pylori

Surface epithelial damage 0, none 0, none
1, slight 1-2-3-4, mild
2, mild deg♦ in the top of the epithelial cells 5-6, moderate to marked
3, moderate deg with disorientation of the epithelial lining
4, indistinct cell borders at the surface of the epithelium
5, flattened epithelial cells with severe deg and enlarged nuclei
6, flattened to erosive epithelium of the entire surface

*: Chronic inflammatory cells, **: High power field, •: Intestinal type epithelium, ♦: Degeneration.

Table 2  Kappa values and their 95 % confidence intervals between three pathologists for H pylori gastritis

Pairwise analysis between pathologists

Variable    1:2     1:3    2:3

Kappa 95 % CI Kappa 95 % CI Kappa 95 % CI

Chronic inflammation 0.49a 0.13-0.85 -0.34 NS 0.14 NS
Inflammatory activity 0.44a 0.13-0.71 -0.13 NS -0.27 NS
Atrophy 0.31a 0.83-0.56 0.03 NS 0.14 NS
Intestinal metaplasia 0.51a 0.25-0.85 0.52a 0.20-0.80 0.62a 0.40-0.85
H pylori 0.40a 0.10-0.71 0.38a 0.06-0.71 0.56a 0.28-0.84
Surface epithelial damage -0.01 NS - - - -

NS: Non-significant, 95 % CI: 95 % confidence interval, -: Kappa statistics could not be done because data table had less than two
rows or columns; aP<0.05.
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blinded review of the coded slides the best interobserver
agreement (κ=0.62, CI: 0.40-0.85) was present for intestinal
metaplasia. The good agreement was reached in the
assessment of the grade of H pylori, with κ value of 0.56 (CI:
0.28-0.84). The interobserver agreement was the poorest for
evaluating atrophy (κ=0.31, CI: 0.13-0.56). Following atrophy,
the two variables with poor agreement were chronic
inflammation (κ=0.49, CI: 0.13-0.85) and inflammatory activity
(κ=0.44,  CI: 0.13-0.71).
     There was an agreement among the three observers for only
evaluating intestinal metaplasia and the grade of H pylori. There
was no interobserver agreement among the three pathologists
for the assessment of surface epithelial damage. An excellent
agreement could not be reached in any features of H pylori
gastritis in our study.

DISCUSSION
Correct and reliable histological diagnosis of H pylori gastritis
has a great influence on clinical practice as an indicator for
therapy. Reliability in assessing intestinal metaplasia and
atrophy in histological specimens was especially important
because these changes were associated with an increased risk
of gastric cancer[12,17-19]. Andrew et al[8] and Tepes et al[12]

held that histopathology was a reliable diagnostic method for
H pylori gastritis based on their results.
      The best interobserver agreement was reached for intestinal
metaplasia. The κ values were 0.51-0.62 (CI: 0.40-0.85). As in
our study, others have also shown a good agreement for scoring
intestinal metaplasia, with κ values varying from 0.54 (CI: 0.31-
0.77) in the study by Tepes et al[12] to 0.73 in the study by
Andrew et al[8]. However, our κ values were lower than those
reported by Fiocca et al[20; (κ=0.75-0.92). Although, the H&E
stain has been the standard basis for recognition of intestinal
metaplasia[21], we based our observations on the alcian blue/PAS
in addition to H&E because of ease to identify the goblet cells.
     In the present study, the grading of H pylori reached good
reproducibility, with κ value of 0.56 (CI: 0.28-0.84). This result
was consistent with the study of Fiocca et al[20] (κ=0.62),
Andrew et al[8] (κ=0.74) and Tepes et al[12] (κ=0.43), but lower
than the value reported by El-Zimaity et al[9] (κ=0.90). Our results
have also confirmed that H&E was an adequate stain for the
detection of H pylori. There was no need for an additional
staining like Warthin-Starry to identify the organism.
      The lack of explicit criteria for the diagnosis of normal gastric
mucosa when mononuclear cells were present, made grading
difficult[12]. Therefore, the κ value for assessment of the degree
of chronic inflammation (κ=0.49, CI:0.13-0.85) using
semiquantitative scoring was lower than that for intestinal
metaplasia and for the grading of H pylori in the present study.
Tepes et al[12], also found a κ value for chronic inflammation
ranged from 0.39 to 0.53. Our result is also in accordance with
those of Fiocca et al[20], who reported κ values ranging from
0.49 to 0.82 and Andrew et al[8] who reported κ value of 0.58.
     The interobserver agreement was poor with κ value of 0.44
(CI: 0.13-0.71) for scoring neutrophil infiltration in gastric
mucosa. This result was consistent with those of Tepes et al[12]

(κ=0.28-0.41) and Andrew et al[8] (κ=0.69). But the interobserver
agreements of the studies of El-Zimaity et al[9] (κ=0.80) and
Fiocca et al[20] (κ=0.58-0.77) were better than ours. Inflammatory
activity and H pylori infection were present together and
when only neutrophils were discovered in the tissue specimen
the pathologists should intensively search for some residual
H pylori[22].
    Recently, it has been shown in several studies that even
experienced gastrointestinal pathologists had poor
interobserver agreement over the assessment of gastric atrophy
of H pylori gastritis[6,8-11]. In the present study, the interobserver

agreement for the grade of atrophy was lower than that for the
other gastritis features. As in our study (κ=0.31, CI:0.13-0.56),
others have also shown the lowest agreement for scoring
atrophy, with κ values varying from 0.42 in the study of Fiocca et
al[20] to 0.51 in the study of Andrew et al[8]. Tepes et al[12] also
found the lowest interobserver agreement for atrophy (κ=0.17-0.
57). Although El-Zimaity et al[9] also found the poorest agreement
for atrophy, with κ value ranged from 0.08 to 0.29, the agreement
in our study for the evaluation of atrophy was still better.
      Among the similar previous studies, the surface epithelial
damage in H pylori gastritis has been evaluated in only the
study of Chen et al[15]. They reached good to excellent
reproducibility in grading this feature, with weighed κ values
of 0.6 and 0.73. But there was no interobserver agreement
between the three pathologists for the assessment of surface
epithelial damage in our study. Although the Sydney
classification has been used routinely, the surface epithelial
damage in H pylori gastritis have not been evaluated in our
department until the present study was designed. It is suggested
that the reason of this disagreement may be the lack of our
experience in evaluating epithelial damage.
     The results of this study suggest that assessment of many
histopathologic features of H pylori infection have a low degree
of concordance. Interobserver variation has been rather high
in this study as in some other studies[9,12,23]. This may be due to
the discrepancies in the semiquantitative evaluation of the
features of H pylori gastritis, or due to the observations of the
pathologists. Essentially, a perfect agreement by pathologists
was practically impossible because pathology results were
based on subjective interpretation of different features and
classification, and numerous studies on the reproducibility of
histopathologic data have reached similar conclusion.
Pathologists could usually agree in the presence or absence of
a particular histological characteristic, but were seldom
consistent when they estimated its degree[24-27].
     In the present study, the best interobserver agreement was
reached between the assistant professor and the pathology
resident, suggesting that the scale of the score is more important
than experiences.
     Because of the level of agreement in the presence or
absence of H pylori infection had important implications for
therapeutic decisions based on histological assessment[8],
reproducibility of Sydney system is important. The updated
Sydney system for scoring H pylori gastritis is useful and
reproducible, but it needs to be improved in the criteria for grading
the histologic features[15]. The lack of standardized diagnostic
criteria is likely to have contributed significantly to the poor
interobserver agreement found in certain features such as
atrophy[9] as in our study. More exact criteria will probably further
improve the interobserver agreement in assessing the histologic
features, but some interobserver variability will probably persist
because of the subjectivity that has been part of all semiquantitative
grading systems[12]. The point that where cases were reviewed
and numerical parameters were established was the best strategy
to improve diagnostic concordance between pathologists[28].
      Although, the results of this study were in accordance with
some previous studies, an excellent agreement could not be
reached for any features of H pylori gastritis. In conclusion,
this unexpectedly low degree of concordance is assumed to be
due to the personal evaluation differences in grading the
features, and the lack of the standardized diagnostic criteria,
as well as the ignorance to reach a consensus about the methods
to be used in grading the features of H pylori gastritis before
initiating the study.
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