Editor’s note:

In the era of personalized medicine, a critical appraisal new developments and controversies are essential in order to derived tailored

approaches. In addition to its educative aspect, we expect these discussions to help younger researchers to refine their own research

strategies.
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First of all, we would like to congratulate Professor
Chirieac for his excellent discussion on proliferation
assessment in lung tumors. Taken together, he concludes
that assessment of proliferation is important for the
prognosis of non-small cell lung cancer (NSCLC),
prediction of brain metastases in patients with lung
adenocarcinoma, and the diagnosis, classification and
prognosis of pulmonary neuroendocrine tumors but is
subjective, has a poor reproducibility, and is depended on
laboratory techniques—which is more or less in line with
our opinion as well as our own data (1-4). Furthermore,
he states that Ki-67 is a widely accepted method for the
evaluation of the proliferative activity and emphasizes its
role in clinical practice for neuroendocrine tumors of the
gastrointestinal tract. We fully agree on this notion.

In 2008, Professor Chirieac and colleagues investigated
associations between immunohistochemical markers and the
development of brain metastases in patients with NSCLC
and found that a high Ki-67 Index was associated with an
increased risk of developing brain metastases (5). Although
the patient size (n=21) was rather small and additional
studies on larger cohorts are clearly needed to validate these
findings, this study is an excellent example to underline the
potential of Ki-67 to predict clinical outcomes.

Furthermore, it is pointed out that mitoses may be
difficult to assess in biopsies, that the assessment is time
consuming and that it might sometimes be challenging to
distinguish mitotic figures from apoptotic cells. Thus, it is
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intelligible that a higher intra- and interobserver conformity
is required (6). We agree that the assessment of a nuclear
stain is easier to evaluate than mitoses. This also explains
why certain laboratories seek to replace mitotic counting
by Ki-67 staining in specific constellations (7). Professor
Chirieac further recommends the use of Ki-67 for the
diagnosis of all pulmonary neuroendocrine tumors, which is
a comprehensible argument based on the current literature
and specifically helpful in the setting of cytology or biopsy
specimens in order not to misdiagnose e.g., a SCLC as
a carcinoid or vice versa (8). However, officially Ki-67 is
currently not recommended since specific cut-offs for lung
neuroendocrine tumors are not established at this time (9).
Despite these current shortcomings there is no doubt that
Ki-67 is a valuable component to be integrated in future
diagnostic algorithms for lung neuroendocrine tumors.
Although the prognostic and predictive potential of
proliferation assessment in NSCLC is obvious, a significant
step forward can only be achieved by harmonized
international efforts to standardize respective methods. In
this regard, the assessment of an immunohistochemical
marker like Ki-67 is a suitable candidate since the new
generation of immunohistochemical staining platforms
as well as the better standardization of protocols or even
the use of commercially available kits allows for a high
reproducibility among different laboratories, as most
recently demonstrated for different clones of programmed
death-ligand 1 (PD-L1) (10). Moreover, imaging analysis
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software for virtual pathology may also contribute to a more
standardized evaluation of Ki-67 in the future. However, one
important caveat might be that essential diagnostic criteria
should usually be applicable worldwide. In this regard,
counting mitotic figures in hematoxylin and eosin stained
tissue sections is an easy and inexpensive way to assess
proliferation whereas immunohistochemical analyses and
especially also digital image analyses are often only available
in developed countries or specialized institutes. This might
be considered an argument against Ki-67 as a mandatory
diagnostic criterion. However, despite the consistent increase
in workload for pathologists (11), application of standardized
and reproducible immunohistochemical and molecular
parameters for diagnosis, prognosis, and prediction
undoubtedly propelled the significant progress made in the
field of tumor subtyping over the last decade. Integration of
a clinically meaningful proliferation assessment is now one
of the future challenges in this context.
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