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HER2 immunohistochemistry in 205 cases of invasive breast carcinoma additionally tested by ISH;
Statistical issue on reproducibility to avoid misinterpretation
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I was interested to read the papers by Casterá C and colleagues
published in Apr 2020 issue of Ann Diagn Pathol [1]. Assessment of
HER2 biomarker in invasive breast carcinoma patients allows a specific
therapeutic approach. Clinical guidelines indicate im-
munohistochemistry (IHC) and in situ hybridization (ISH) to test HER2,
however both have drawbacks which result in low reproducibility of
results especially in equivocal cases. The authors aimed to quantify
inter-observer IHC reproducibility and cross it with the ISH result. They
sent 205 invasive breast carcinoma cases for ISH retest from 14 hos-
pitals, 5 observers to assess the IHC and 2 observers for the ISH of each
case. They mentioned that the observers only achieve an absolute
agreement for IHC in 1 out of 3 cases. The inter-observer concordance
for IHC is low (0.2 ≤ k ≤ 0.4) or moderate (0.41 ≤ k ≤ 0.6). In ISH
positive cases the concordance for IHC is higher than in the ISH nega-
tive cases.

I want to congratulate the authors for this article, and make some
contributions. The main purpose of my letter is to mention methodo-
logical limitations of kappa to assess agreement [2]. First, kappa de-
pends on the prevalence in each category [2-6]. It is possible to have the
prevalence of concordant cells equal to 90% and discordant cells to
10%; however, get different kappa value [0.44 as moderate vs. 0.81 as
very good], respectively (Table 1). Kappa value also depends on the
number of categories. [2-9]. As in this study, the possible diagnoses for
both techniques, following the 2013 guidelines recommendations, are
4: Indeterminate, Negative, Equivocal and Positive. I should mention
that applying the weighted kappa would be a good choice to assess
intra-rater agreement (Table 2). However, Fliess kappa is suggested to
assess inter-rater agreement when we have more than two raters. As in
this study, the 5 IHC assessments of each case were made independently
by 4 observers (O1, O2, O3 and O4) from the central laboratory and 1
external observer (O5) corresponding to the observer from the local
laboratory requesting the ISH reflex test and sender of the IHC slide.
They concluded that low and moderate IHC inter-observer con-
cordance, finding the more worrying values among the ISH negative
cases. Subjective interpretation of the techniques, among other factors,
has negative impact in HER2 evaluation. Any conclusion on agreement
should take into account the above-mentioned statistical issues and
limitations of kappa. Otherwise, misinterpretation may occur.
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Table 1
Limitation of Kappa to assess agreement between two observers with different
prevalence in the two categories.

Observer 2 Negative Observer 1 positive Total (%)

Situation (a) Negative 85 5 90
Positive 5 5 10

K = 0.44 (moderate) Total 90 10 100
Situation (b) Negative 45 5 50

Positive 5 45 50
K = 0.81 (very good) Total 50 50 100

Bold indicates frequency of agreement cells.

Table 2
The kappa and weighted kappa values for calculating reproducibility between 2
reviewers for a variable with more than 2 categories.

ISH/IHC Observer 1 SUM

Indeterminate Negative Equivocal

Observer 2 Indeterminate 60 20 1 81
Negative 2 12 4 18
Equivocal 3 11 11 25

SUM 65 43 16 124
Estimate

KAPPA 0.43 (Moderate)
WEIGHTED KAPPA 0.63 (Good)

Immunohistochemistry (IHC).
In situ hybridization (ISH).
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