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We very much appreciate the comments made by Drs. Lino-
Silva et al. [1] regarding the recommendations of the
International Budding Consensus Conference (ITBCC)
2016 [2]. The authors raise several important issues on
tumor budding, which we agree need to be clarifieds.

From the data presented by the authors, interobserver
variability regarding the exact number of counted buds was
fair at most, yet the agreement on budding grade nearly
perfect. Adjustment for field size had essentially no effect on
the assessment of tumor budding grade. Therefore, the
authors suggest that precise methods to score tumor budding
as proposed by the ITBCC are unnecessary. Certainly, our
colleagues are correct in their statement that tumor budding
is such a robust prognostic factor that many different scoring
methods as previously proposed in the literature have led to
similar results. However, the lack of a standardized method
has been one of the major barriers to the routine reporting of
tumor budding in pathology practice. Indeed, since pub-
lication of the ITBCC recommendations, tumor budding has
been incorporated as a recommended element in the CAP
colorectal cancer protocol [3].

The importance of evidence-based standardization of
tumor budding assessment extends beyond routine diag-
nostic practice. Without a standardized method of assess-
ment, research studies cannot be validated or compared and
tumor budding will not be included in clinical trials or
prospective studies. The goal of the ITBCC was therefore to
agree on a standardized method supported by the strongest
available evidence. As detailed in the ITBCC proceedings,
the conference was carefully planned and structured

ensuring rigorous assessment of the level of evidence in the
literature (according to GRADE) as a basis for formulating
recommendations. Core aspects of the Delphi method,
namely the definition of topics and questions to be
addressed, the selection of an expert panel and a pre-
meeting survey, were fulfilled. Therefore, we believe our
approach has integrated the most relevant aspects of
assessing and reporting tumor budding according to avail-
able data and expert opinion at the time.

As tumor budding is assessed by counting individual
buds along the tumor invasive front, it is by nature subject
to interobserver variability. While the Kappa statistic is
appropriate for evaluating agreement on tumor budding
grade, we question its use by the authors for evaluating a
continuous variable (exact number of tumor buds) where
other methods, such as the intraclass correlation coefficient
(ICC) are more appropriate. This could explain the large
discrepancy between kappa values for tumor budding grade
(k= 0.96) and exact number of tumor buds (k= 0.25)
reported by the authors. Moreover, since clinical manage-
ment decisions are generally based on tumor budding grade
(rather than absolute bud count), the near perfect kappa
values for grade reported by the authors is encouraging.

Although it is established that training can improve
accuracy and reproducibility of tumor budding assessment
[4, 5], the exact number of counted buds will likely vary
even among expert pathologists, albeit within a narrow
range. It is also worth noting that in some instances, a minor
difference in bud count can affect assignment of budding
grade (Bd). For instance, bud counts of nine and ten are
categorized as Bd2 and Bd3, respectively, despite minimal
differences in biological risk. For this reason, ITBCC
strongly recommends the reporting the bud count along
with tumor budding grade. The approach of a combined
count/cutoff score is intended to facilitate decision-making
and still convey where a patient’s score lies on a biological
spectrum. Finally, it should be emphasized that tumor
budding should not be interpreted in isolation, but taken
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into account along with other clinico-pathological factors
when making clinical management decisions.

The ITBCC recommends reporting tumor budding in
endoscopically resected pT1 CRC and stage II CRC. As
noted by the authors, the application of tumor budding in
pre-operative rectal cancer biopsies is a third potential
scenario where budding may complement staging, as tumor
budding in biopsy material has been associated with
nodal metastases. However, further studies must examine
certain aspects of tumor budding in biopsies, such as the
number of biopsies required for evaluation of tumor bud-
ding, the assessment of specimen adequacy and the opti-
mum method for tumor bud counting; as such, routine
reporting of tumor budding in biopsy specimens is not yet
recommended. Finally, the authors question how the accu-
racy of tumor budding assessment of tumor budding might
be improved without adding time and complexity to the
evaluation. Training and experience, a clear definition of
tumor budding, and awareness of scenarios in which bud
counting should be avoided (e.g., glandular fragmentation
secondary to heavy inflammation, mucinous pools, etc.)
may all help to improve diagnostic accuracy [6]. In special
variants of colorectal cancer (e.g., mucinous, signet-ring
cell, medullary, and micropapillary), tumor budding should
be performed with caution taking care not to count tumor
cells suspended in mucin. While tumor budding scores
should be adjusted to an area of 0.785 mm2 to ensure
standardized reporting, it is impractical to perform mathe-
matical calculations during sign-out. To facilitate this nor-
malization, a conversion table with the number of buds
counted and corresponding number of buds to report may
be useful.

Clearly, there is much to be learned about tumor budding
in solid cancers. The ITBCC is by no means intended to be
an end-point, but the rather the basis for standardized
assessment of tumor budding in routine diagnostic practice

and research according to the most structured and validated
available method. It is recommended that tumor budding be
factored into clinical management decisions in the context
with other clinico-pathologic factors. As data on tumor
budding accumulates, the 2016 ITBCC guidelines are open
to change if there is good evidence to justify their mod-
ification. We also anticipate significant progress in digital
image analysis and machine-learning algorithms which may
widen our knowledge in the future and possibly improve the
objective assessment of tumor budding.
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