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Abstract
Objective
The minor salivary gland biopsy (MSGB) is widely considered an important component of the diagnostic algorithm of
primary Sjogren’s syndrome (pSS) and is mentioned in all the classification criteria sets for the disease. The aim of this
study, coordinated by the Italian Society of Rheumatology, was to verify the inter-observer agreement on the evaluation

of MSGB among different experienced Italian rheumatologic centres, in order to better standardise the diagnostic
methodology.

Methods
Seven centres participated in the study, providing a total of 50 MSGB samples. Each center blindly classified all the

samples according to the Chisholm and Mason (CM) grading. The results were collected and analysed.

Results
The inter-observer agreement was satisfactory when the samples were stratified as consistent and non-consistent with
the final diagnosis of pSS (median x =0.75; mean x =0.70). Nonetheless, significant discrepancies in the histopathologic
evaluation of MSGB emerged when the agreement was assessed on the single scores. Considering the modal CM grading
for each sample as the correct grading, upon re-examination, a potential bias in the final clinical diagnosis was detected

in 7 out of 50 samples.

Conclusion
This study has shown significant discrepancies in the evaluation of MSGB among different rheumatologic centres in the
same country. Greater standardisation of the procedure is clearly necessary, both to improve the diagnostic performance
and scientific communication.
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Introduction

Primary Sjogren’s syndrome (pSS) is a
chronic, systemic inflammatory disor-
der characterised by a progressive hy-
pofunction of the salivary and lachry-
mal glands, frequently associated with
a variety of scattered extraglandular
manifestations, including malignant
lymphoproliferative disorders (1-3).
While novel biomarkers are being in-
vestigated (4-10) the minor salivary
gland biopsy (MSGB) is widely con-
sidered a key tool for the diagnosis of
primary Sjogren’s syndrome (pSS) and
represents an integral component of the
several diagnostic algorithms proposed
in the last 30 years (11-15).

However, a recent systematic review
has pointed out a lack of information
about the diagnostic value of MSGB
with a sensitivity ranging from 63.5%
to 93.7% and a specificity ranging from
61.2% to 100% (16). More specifical-
ly, it has been shown that, similarly to
what happens for serological tests (17),
the reproducibility of biopsy grade in
pSS is one of the major drawbacks of
the test, due to technical factors such
as deficiency in the size of the samples,
glandular atrophy, number and depths
of sections examined (18-25). Finally,
very few studies have verified to which
extent the MSGB histopathological in-
terpretation itself might influence the
reproducibility of the test (26).

This study was, therefore, specifically
aimed at verifying the agreement of
qualified tertiary Italian rheumatologic
centres on the grading of minor sali-
vary gland biopsies collected from his-
topathological archives in aretrospective
study. This “exercise” was performed in
order to explore any potential pitfall in
the interpretation of the MSGB histopa-
thology in routine clinical practice.

Materials and methods

Seven rheumatology centres in north-
ern, central and southern Italy, partici-
pated in the study. Each centre provided
7 MSGB samples (except one which
provided 8 samples) which could be
consistent or non-consistent with the
diagnosis of pSS. All the samples were
pooled together and a total of 50 biop-
sies were collected. MSGBs were per-
formed by specialists in oral medicine
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according to the standard procedure de-
scribed by Daniels TE (27). The area of
the gland tissue was measured using a
light microscope equipped with an ocu-
lar micrometer (at a magnification 100
x). The presence/absence of diffuse/fo-
cal chronic inflammation was recorded
by the providing centre using a modifica-
tion of the system originally introduced
by Chisholm and Mason (CM) (28, 29).
All the samples were pooled together
and blindly re-evaluated by each pa-
thologist. The samples were not re-sec-
tioned or modified at any stage. Clinical
and serological data of the patients were
separately registered, and therefore, all
the reviewers proceeded without any
knowledge of the patients’ clinical data
or working clinical diagnosis and with-
out knowing the baseline histologic in-
terpretation. The results were collected
and statistically analysed.

Statistical analysis

The biopsy results from each centre

were compared to those of the other

centres. The assessment of inter-ob-
server agreement was carried out using
different statistical tests:

» First, the samples were stratified into
positive and negative (according
to CM grading) and the agreement
among centres was evaluated by the
Cohen’s kappa coefficient (1 repre-
senting full agreement and O fully
casual agreement) assuming the lat-
ter as a statistical measure of inter-
rater reliability when observing or
coding qualitative / categorical vari-
ables. A Cohen’s kappa >0.70 was
considered satisfactory.

e Then, the samples were assigned an
index score based on the concord-
ance among centres in their grading
according to the stratified values into
positive and negative of the CM.
This score ranged from 1 (if only 2/7
centres agreed in the grading) to 21
(if all 7 centres assigned the same
grade). An index score =10 that was
at least the concordance of five out
of seven centres with the two other
centres discordant when compared
with each other, was considered to
be a good degree of agreement.

e Thirdly for each sample the absolute
value of the difference between the



original biopsy grades (CM score O,
1, 2, 3, 4) assigned by two different
centres was calculated in order to
quantify the entity of the disagreement
among the centres; this operation was
repeated for each different pair of
centres and the values were summed.
A summed value <12 was assumed to
be indicative of an acceptable degree
of concordance as it means at least
the scoring agreement of four out of
seven centres with the three other cen-
tres concordant when compared each
other and differing of one unit from
the former four centres.

* Finally, we evaluated the modal CM
grading for each sample, i.e. the
score assigned by the largest number
of centres for a given sample, and as-
sumed it as the correct grading (gold
standard). The disagreement be-
tween the original interpretation of
each sample as given by the provid-
ing centre and the modal CM grad-
ing was assessed and the misclassifi-
cation rate was evaluated.

Results

A total of 50 biopsies were collected
(specimens’ area varying from 6 to
24.57 mm?). According to this baseline
evaluation, 64% of the specimens was
characterised by a lymphocytic infiltra-
tion, while the remaining 36% showed
a non-specific chronic sialoadenitis.
Clinical and serological data of the pa-
tients are summarised in Table I.

Inter-observer agreement evaluated

by the Cohen’s kappa coefficient

The inter-observer agreement was first-
ly assessed using the Cohen’s kappa
coefficient (30, 31). When the MSGB
results were stratified as positive (CM
grade 3 or 4) or negative (CM grade 0,
1 or 2), the Cohen’s kappa coefficient
ranged from 0.44 to 0.92 (median 0.75,
mean 0.70).

Inter-observer agreement evaluated

by the index score based on the
concordance among centres in their
grading

As previously stated, we generated an
index score based on the probability of
concordance between centres in their
grading (Table II). An index score =10
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Table I. Clinical and serological characteristics of the population.

Number of samples

Female : male

Age

Onset of dry eyes/dry mouth
Antinuclear autoantibodies
anti-Ro/SSA autoantibodies
anti-La/SSB autoantibodies
Rheumatoid Factor
Hypergammaglobulinaemia
Cryoglobulins

50

49:1

50.10 years (range 24-81)
31.82 months (range 3—168)
80%

56%

36%

54%

60%

2%

Antinuclear antibodies were determined by indirect immunofluorescence (cut-off value for positive
cases =1.160); Antibodies anti-Ro/SSA and anti-La/SSB were determined by controimmunoelectro-

phoresis; RF was determined by Latex test.

(i.e. agreement among 5 out of 7 cen-
tres with the 2 other centres discordant
among them), was observed in the 48%
of the samples. The greatest agreement
among the centres in grading was ob-
tained for biopsy samples with a CM
grade 4 (11/50), while the worst was
obtained for CM grade 2 (i.e. abnormal
findings but no foci).

Inter-observer agreement evaluated
according to the absolute value of

the difference between the original
CM biopsy grades

To quantify the entity of the disagree-
ment we analysed the absolute value
of the difference between the original
biopsy grading assigned by two differ-
ent centres repeated for each different
pair of centres and summed. In other
terms, for each sample, the absolute
value of the difference between the bi-
opsy scores assigned by two different
centres was calculated; this operation
was repeated for each different pair of
centres and the values were summed.
A summed value of 0 (i.e. complete
agreement) was found only in the 11/50
samples with CM grade 4. An accept-
able degree of concordance (summed
value <12) was reached in 29/50 (58%)
of the samples.

Inter-observer agreement evaluated

by the modal CM grading

Finally, we assessed the modal CM
grading for each sample (Table III).
As expected, the maximum agreement
was on modal grade 4; nonetheless, a
good agreement was also observed on
modal grade 1. To sum up, consider-
ing the modal CM grading as the cor-
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rect grading, upon re-examination a
disagreement in the scoring assessment
was observed for 18 out of 50 samples,
and for 7 of them this implied clinical
consequences on the final diagnosis of
pSS. In detail, the original grading of
4 of these biopsies resulted to be a false
positive, while in the other 3 cases it
was a false negative The change of the
initial diagnosis was correlated to the
grading of the sample and the majority
of sustained revision was registered for
the CM grade 2 and grade 3.

Discussion

To our knowledge this is the first study
specifically aimed at quantifying the
inter-observer agreement on MSGB
grading in routine clinical practice. We
found that the agreement was overall
acceptable when MSGB were stratified
as consistent or not consistent with a di-
agnosis of SS. Nonetheless, significant
discrepancies emerged when the scores
where more thoroughly analysed. Inde-
pendently of the test employed to as-
sess the inter-observer agreement, the
maximum level of concordance was as-
sessed only for samples with CM grade
4. Our data are comparable with the
existing literature which has empha-
sised the potential limited reproduc-
ibility in the interpretation of samples
characterised by moderate non-specific
inflammation or by mononuclear in-
flammatory sialadenitis with only one
lymphocytic focus (26). A potential
limitation of our study is represented
by the fact that MSGB samples were
classified according to the older, less
specific and reproducible CM grading
(28, 29) rather than according to the
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Table II. Index score based on the concordance between centers in their CM grading.

Index score n°sample /50 (%)

Explanation

Agreement of all the centres
Agreement of 6 out of 7 centres

Agreement of 5 out of 7 centres with the 2 other centres

concordant among them

Agreement of 5 out of 7 centres with the 2 other centres

discordant among them

Agreement of 4 out of 7 centers with the 3 other centres

concordant among them

Agreement of 4 out of 7 centers with the other 3 centres:

2 concordant and 1 discordant among them

Agreement of 4 out of 7 centers with the 3 other centres

concordant among them OR 3 centres concordant among
them, 3 centres concordant among them, 1 discordant with

Agreement of 3 out of seven centres with the other 4

concordant pair to pair

Agreement of 3 out of seven centres with of the other 4

centres two concordant among them and two discordant
among them and with the others

21 11/50 22%
15 2/50 4%
11 6/50 12%
10 5/50 10%
9 8/50 16%
7 10/50 20%
6 3/50 6%
all the others
5 2/50 4%
4 1/50 2%
3 2/50 4%

Agreement of three pair of centres among them with the

last discordant with all the others

The index score was based on the concordance among centers in their grading according to the
stratified values into positive and negative of the CM. An index score =10 (data reported above the
line) was considered to be a good degree of agreement.

Table III. Agreement on the modal CM grading for each sample (gold standard).

n° of centre in agreement on

n° of samples out of 50

Categories of the gold

the modal CM grade standard CM grading
Agreement of 7 centres 11/50 4

Agreement of 6 centres 2/50 14
Agreement of 5 centres 11/50 0.134
Agreement of 4 centres 19/50 01234
Agreement of 3 centres 5/50 123
Agreement of 2 centres 2/50 0.2

The table shows the agreement among the centres regarding the CM gold standard grading. As
expected, the complete agreement among all the centres was on modal grade 4; a good agreement
(6 out of 7 centres) was also observed on modal grade 1.

currently recommended focus scoring
system (13). Nonetheless, our choice
was motivated by the fact that when
the study was designed, CM grading
was still routinely employed in most of
the Italian Units. Moreover, CM grad-
ing allowed the oral pathologists to
well stratify the biopsies with absent,
slight or moderate infiltration. Despite
its limitations, this study provides the
evidence that the diagnostic power of
the MSGB could be much improved by
standardised methods of scoring at na-
tional and at international levels. It is to
be clearly remarked that this work does

not challenge the validity of well estab-
lished and validated scoring methods,
but rather their “tolerance” to the devia-
tions from the main correct protocols
that are often inevitable in a busy clini-
cal environment. It would be advisable
that scientific societies fostered the col-
lection of reference MSGB specimens.
These specimens should be assessed by
experienced leading centres and utilised
to promote training “quality control ex-
ercises in sample interpretation” in or-
der to overcome the potential pitfalls
of the MSGB scoring and to improve
scientific communication.
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