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metastasis (LNM), disease recurrence, and cancer-related
death in patients with colorectal cancer (CRC) [2]. Despite
wide variation in the criteria, methods, and reporting systems
for the assessment of TB across different studies, TB has
proved a remarkably consistent predictor of adverse outcome
in CRC. However, until recently, the absence of a standard-
ized scoring system made it difficult to implement TB in rou-
tine pathology practice. This prompted a group of internation-
al experts to meet in Bern, Switzerland, in 2016 to host the
International Tumor Budding Consensus Conference
(ITBCC) to reach consensus on a single, evidence-based
method for TB assessment and reporting in CRC [3]. Since
the publication of the ITBCC consensus recommendations in
2017, TB has been incorporated as an additional prognostic
factor in the World Health Organization Classification of
Tumors (2019), the Tumor, Nodes, Metastasis (TNM)
staging system, and included in the reporting guidelines
and protocols of the College of American Pathologists
(CAP) [4], the National Comprehensive Cancer Network
(NCCN) [5], and the International Collaboration on
Cancer Reporting [6]. The ITBCC recommendations
have since been validated in several large cohorts of
colorectal cancer and a prospective multi-center clinical
trial [7–12]. With the wider application of TB in both
the research setting and clinical practice, several issues
have emerged which require further clarification. Some
relate to aspects of TB assessment, risk stratification
based on TB in different clinical scenarios, and the re-
lationship of TB to other biomarkers at the invasive
front. Since the ITBCC recommendations were not
intended to be an end point, but rather a foundation
for further research, refinement, and periodic review,
its members organized a modified Delphi consensus
process. The aim of this effort was to reach consensus
on a number of emerging issues, ongoing challenges,
and areas in need of further research.

Material and methods

A group of 27 international pathologists with expertise
in colorectal cancer pathology were invited to partici-
pate in the Delphi consensus survey. A total of 14 ex-
perts agreed to participate. The format of the consensus
process is outlined in Fig.1. The survey implemented
an adapted version of the original Delphi method [13],
which is designed to achieve consensus among a group
of experts using a series of surveys. Based on a review
of the TB literature (Supplementary Data Figure1), two
independent non-voting moderators (I.N and A.L) gen-
erated the Round 1 questionnaire consisting of a series
of general questions and consensus statements. Rather
than using open-ended questions in the first round, as

has been done in other studies, general questions and
agree/disagree statementswere used. The general ques-
tions related to the implementation of TB by patholo-
gists, the awareness of TB among clinicians, and the
application of TB in clinical decision-making at the ex-
perts’ institutions.

The consensus statements solicited the experts’ opin-
ions regarding the assessment and reporting of TB, its
clinical application (particularly in malignant colorectal
polyps (pT1) and stage II CRC), and its relationship to
other biomarkers at the invasive front. The moderators
disseminated the questionnaire to the participants using
SurveyMonkey on August 7, 2019. Participants were
able to provide commentary on questions to support
their responses or express a particular opinion.

Fig. 1 Modified Delphi consensus format. The survey consisted of 3
rounds and an in-person meeting. A total of 23 statements achieved a
consensus and 4 statements did not
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