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Objective: Gleason scoring is the grading system which strongly predicts the
prognosis of prostate cancer. However, even being one of the most commonly DOI: 10.4103/IJPM.IJPM_288_18
used systems, the presence of different interobserver agreement rates push Quick Response Code:
the uropathologists update the definitons of the Gleason patterns. In this
study, we aimed to determine the interobserver agreement variability among
7 general pathologists, and one expert uropathologist from 6 different centers.
Methods: A set of 50 Hematoxylin & Eosin stained slides from 41 patients
diagnosed as prostate cancer were revised by 8 different pathologists.
The pathologists were also grouped according to having their residency at
the same institute or working at the same center. All pathologists’ and the
subgroups’ Gleason scores were then compared for interobserver variability
by Fleiss’ and Cohen’s kappa tests using R v3.2.4. Results: There were
about 8 pathologists from 6 different centers revised all the slides. One of ~ The most widely used diagnostic approach
them was an expert uropathologist with experience of 18 years. Among 7 for patients with high prostate spesific
general pathologists 4 had surgical pathology experience for over 5 years  antigen (PSA) levels is the prostatic needle
whilst 3 had under 5 years. The Fleiss’ kappa was found as 0.54 for primary biopsies in our country as well as all over
Gleason pattern, and 0.44 for total Gleason score (moderate agreement). The .
A . - S the world. The Gleason scores given to
Fleiss’ kappa was 0.45 for grade grouping system. Conclusion: Assigning tat bionsies hel logist
a Gleason score for a patient can be problematic because of different prostate can(?er 10psies help Urologists
interobserver agreement rates among pathologists even though the patterns dra‘f" an thlmal treatment s.trategy for
were accepted as well-defined. their patients. Thus, as being one of
the most important predictive factors
KEY WORDS: Gleason score, interobserver variability, prostate cancer of prostate cancer, Gleason score itself
sometimes is the only factor guiding the
treatment decisions. In addition to that the
INTRODUCTION reproducibility of Gleason score becomes

Prostate cancer is the most common type of cancer in men in addition to being the second
most common cause of death."! Gleason scoring is the widely recommended, and used
system for grading prostate cancer.™”

Gleason grading system is mainly being taught to all pathology residents by the first
year of their education. And during their education all the residents came across many
prostatic needle biopsies diagnosed as adenocarcinoma with a given Gleason score.
In addition to that, after residency general pathologists also reviews many prostatic
needle biopsies, diagnoses prostatic adenocarcinomas and gives Gleason scores to
these tumors. However, the exact reason for interobserver variability is unclear and
was thought to be associated with many different factors such as lack of education or
lack of experience.?*
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even more important when the patients decide to be treated in
different centers. The reproducibility of Gleason score among
pathologists is widely variable.

Depending on these different interobserver agreement rates, we
decided to assess interobserver reproducibility rates of Gleason
grading of prostate cancer among 8 pathologists from 6 different
centers, and put forth our approach to this problem.

METHODS

A set of 50 Hematoxylin & Eosin stained glass slides diagnosed
as prostatic adenocarcinoma was prepared for scoring. The cases
were selected randomly from hospital records. All of the slides
were prostatic needle biopsies done by the same urologist. The
only exclusion criteria was the lack of slides of the patients due to
patient’s choice of being treated in a different center. In preparing
the set all the cases were re-numbered from 1 to 50 to ensure the
most simple way for scoring and statistical analysis. The same
slides were revised by all the pathologists in order to prevent
from diagnostic problems due to serial sectioning.

In addition a simple questionnaire targeting to assess the
histopathological approach and personal experience was also
prepared and the set and the questionnaire was sent to all the
8 participant pathologists. The main target of the questionnaire
was to assess the pathologists’ perspective for scoring such as
tertiary pattern usage in needle biopsies, immunohistochemical
antibodies used for scoring and the main additional parameters
given in the pathology reports.

The set of glass slides and the questionnaire was then sent to the
all parcipitant pathologists one by one and asked for return in
one month time. The scores were then exported to an excel file
for statistical analysis.

The pathologists were also subgrouped according to being worked
at the same center or being residents at the same center because
these can be the criteria affecting agreement rates.

The total number of slides with exact agreement which is defined
as the slides to which all the participitants gave the same primary,
secondary, and total Gleason scores is also noted. The patterns
were given according to the 2014 ISUP revision."’

Kappa value for interobserver agreement was calculated for
primary Gleason score, secondary Gleason score, total Gleason
score in addition to K values of each subgroup and grade grouping.
Kappa value was calculated by using the statistical programme
of R v3.2.4 (x64) and the strength of K was accepted as follows;
Kappa 0.00-0.20 very low agreement, 0.21-0.40 low agreement,
0.41-0.60 moderate, 0.61-0.80 high agreement, 0.81-1 perfect
agreement.®!

This study was supported by a Project from the Scientific
Research Projects Management Unit of Mugla Sitki Kogman

University (Grant number: 15/086), approved by the ethics
committe of the same center (19/2015) and a written informed
consent was taken from all the patients included in the study.

RESULTS

Among the participitant pathologists; one is an expert
uropathologist with 18 years of experience working at university
hospital. One of the general pathologists was also interested in
uropathology for two years at her center. Others are general
pathologists with a range of experience from 1 to 8 years. Out
of them, 3 of them are working at the same university hospital,
2 are working at different training and reasearch hospitals, 1 is
working in a state hospital, and the last one is working at a private
hospital. Out of it 3 of the pathologists had surgical pathology
experience of less than 5 years, whilst 5 of them had more than
5 years. About 3 pathologists had their residency at the same
university hospital, another 3 at the same training and research
hospital, and 2 at another training and research hospital.

According to the questionnaire; about 7 pathologists (87.5%) have
attended a course focusing on this area, and 3 of them (37.5%)
has taken a couse at the last one year. But one of these
7 pathologists (12.5%) answered as still need to have a course.
About 4 pathologists (50%) answered as experience is the most
important factor affecting agreement whilst 1 pathologist (12.5%)
reported as fresh knowledge is the most important one and other
3 pathologists (37.5%) reported both.

The statistical analysis showed Fleiss’ kappa for primary Gleason
pattern as 0.54 (moderate agreement), for secondary Gleason
pattern as 0.34 (low agreement) and for total Gleason score as
0.44 (moderate agreement). When compared with grade grouping
as proposed by Epstein et al.F! the Fleiss’ kappa was calculated as
0.45 (moderate agreement) between all the pathologists.

Among 50 slides; 24 slides were “consensus” cases in
which 70% of the pathologists gave the same score. The
three most common Gleason scores of the these cases were
“3 4+ 3 = 6”(10 cases) [Figure 1], 3 + 4 = 7 (9 cases) [Figure 2],
4 + 4 = 8 (3 cases).

After further subgrouping; kappa values among pathologists
working at the same center was found as 0.59 for primary Gleason
pattern and 0.48 for total Gleason score. Working at the same
center was found as a factor increasing level of agreement.

Having residency at the same center was found as one of the
most important factor for the level of agreement but the most
important factor was found as having residency and working at
the same center [Table 1].

DISCUSSION

Interobserver variability is slightly more common in scoring
systems in general pathology practice. Gleason grading is also one
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of these scoring systems. However, it almost always cause many
problems, and one of the most frequent one is confused patients
and clinicians. The confusion of clinicians generally occurs
when patients want to get a second opinion for the diagnosis
or the scores. The importance of this variability lies beneath
the difference in the treatment options or prognostic prediction
suggested by the clinicians.

Thus, reducing interobserver variability should be a target for
every uropathology association worldwide.?#”® The difference of
interobserver variability may depend on many factors such as lack
of experience or knowledge, lack of the chance of getting a second
opinion, being unaware of new revisions of grading systems,
untracking of the current literature, unattending to courses
because of money or time problems. The most dangerous reason
is self confidency generally seen in new residents especially in
problematic cases. In addition to that undergrading of prostatic
carcinoma is reported as one of the most common problem for
Gleason grading./*

In a study from Iran; Abdollahi et al. reported a kappa value of
0.25 before and 0.52 after a web-based education where web-based

Figure 1: A histopathological appearance of an example of consensus
cases for Gleason score3+3 =6

educations were found attractive because of the low costs."
Web- based educations are relatively uncommon in our country
however, many pathologists tend to attend interactive courses and
educational seminars arranged by different pathology societies.
Also Griffiths et al. reported low kappa value (0.33) before and
moderate aggreement (k = 0.41) after a teaching session among
United Kingdom (UK) pathologists.® Allsbrook et al. worked
on “consensus” cases and found moderate aggreement among 41
general pathologists (k = 0.43), and pointed out that one of the
most important factors affecting aggreement is learning Gleason
score at a course.”! These studies may reflect the strength of
education on pathologists’ diagnostic approach.

Working together at the same center for a long time can also
be a factor for better agreement results since pathologist is a
human-being and a second opinion supporting him or coming up
with a new idea is almost always needed and welcomed. But, the
rotten apple injures its neighbours. If you work at the same center
with a colleague over years you may realize that your choices
generally start to be similar. Because of this, professors or expert
pathologists should be accessible and modest that every general
or uropathologist can get a second opinion from them without

Figure 2: A histopathological appearance of an example of consensus
cases for Gleason score 3 +4 =7

Table 1: Kappa values for primary Gleason pattern and total Gleason score for every

Kappa value for primary Level of agreement Kappa value for Level of agreement
Gleason pattern (primary Gleason pattern) total Gleason score (total Gleason score)

Overall agreement 0.54 moderate 0.44 moderate
Residency at the same center 0.74 high 0.56 Moderate

0.95 perfect 0.95 perfect

0.41 moderate 0.39 low
Working at the same center 0.59 moderate 0.48 moderate
Residency and working at the same center 0.95 Perfect 0.95 Perfect
Attending a course 0.51 moderate 0.43 moderate
Attending a course at the last one year 0.51 moderate 0.37 Low
Experience <5 years 0.71 High 0.45 moderate
Experience >5 years 0.48 moderate 0.46 moderate
>1000 prostate biopsies for a year 0.63 high 0.43 moderate

observed by the same pathologist
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Table 2: Other studies focusing interobserver agreement of Gleason score among needle biopsies

Reference Pathologist (general/uropathologist) Number of Pathologist (n) Number of cases (n) Percentage of agreement/kappa value

Lessels et al.l*® General pathologists 12 46 0.45

Allsbrook et al.l®! General pathologists 41 38 0.43

Allsbrook et al.! Uropathologists 10 46 0.56-0.70

Rodriguez et al.l”! Uropathologists 50 0.56

Melia et al.t) Uropathologists 9 81 0.54

Oyama et al.'® Mix 14 37 0.49 ve 0.68

Egevad et al.® Uropathologist and members of the 15 and 337 15 cases and 85 62.4% among the two groups
ENUP* microscopic images

Veloso et al.l*”) General pathologists 3 110 0.35

Ozdamar et al.’™  Unknown 2 96 70.8%

Bori et al.?% General pathologists 23 37 0.49

Current study Mix 8 50 0.44

*P=0.009; ENUP: European Network of Uropathologists

being offended. Luckily, getting a second opinion or consultation
is readily acceptible in our country.

The new Gleason grading system has already started being used
worldwide and also in our country.”! When Fleiss’ kappa was
calculated according to this grading group system, the agreement
status was found as moderate (K = 0.45). This result was slightly
better than other studies in the literature.™

Muezzinoglu et al. reported the evaluation of prostatic biopsy
samples, the use of tertiary pattern may be different in different
centers.¥ The same study also showed that reporting of Gleason
score is even different among uropathology working group
members of Turkey such as 46.4% of them report individual
Gleason score for each biopsy core. In another study from
Turkey, Ozdamar et al. reported 70.8% of interobserver variability
whereas different authors reported different results ranging from
0.43-0.700%! [Table 2].

Rodrigues-Urredo et al. studied all these variabilities according to
microscopic and digital assessment of the biopsies and reported
similar interobserver aggreement results by the two methods."”
This can increase the use of telepathology and digital consultation
which allows you to access experts easily. However in standards
of our country, digital slide scanning can be used in only senior
pathology centers. This inability can create opportunity when
experts use this method to detect the approach of the general
pathologist and educate them via web-based seminars.

CONCLUSION

The interobserver variability of Gleason scoring is still a
common problem among general and uropathologists as well as
the urologists. This problem may be overcomed by web-based
educations, free access of articles specialized upon this subject
worldwide, disseminate new revisions free by internet or
journals and continue to arrange more on-site meetings among
pathologists. Therefore, more and more courses targeting strictly
newly announced scoring revisions or just scoring biopsies in
which multiple attendants have chance of observing the same

slide sections at the same time are needed. For the management
of prostate cancer, being aware of this problem may enlighten the
way of treatment in cases having different scores from different
pathologists.
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