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Tumour budding : an emerging prognostic factor in colorectal carcinoma
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Abstract

Tumour budding, is a morphological feature seen in
colorectal carcinoma and known to be associated with a poor
outcome. It is thought to be representing the phenomenon of
epithelial-mesenchymal transition of colorectal carcinoma.
Colorectal malignancies exhibiting budding have shown an
association with lymphatic invasion and lymph node
metastasis. In addition tumour budding has proven to be
associated with tumour recurrence and is a negative
prognostic indicator of overall survival of patients with
colorectal carcinoma.

Objectives of the study was to assess the prevalence of
tumour budding in CRC (higher colorectal carcinoma)
specimens and to determine the association between
tumour budding and the histological grade, nodal
involvement and tumour recurrence.

A retrospective study was carried out at the Department
of Pathology, Faculty of Medical Sciences, University of
Sri Jayewardenepura. The study sample included 58 cases of
colorectal carcinoma during the period January 2015 to June
2018. The histological grade, nodal status and tumour
recurrence was recorded following review of histology
slides. In addition, the slides were examined for the
presence or absence of tumour budding, according to the
ITBCC (November 2016) recommendations.

Study population showed a tumour budding percentage of
32.75%. Tumour budding in colorectal carcinoma showed a
statistically significant association with high histological
grade, lymph nodal involvement and tumour recurrence
(p value<0.05).

Tumour budding in CRC is strongly predictive of high
histological grade, lymph node metastases, and tumour
recurrence. The study population included 02 cases of
tumour recurrence in the budding group, and a single case of
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cancer related deaths.

Introduction

Tumour budding which is being widely discussed in many
centres, is likely to be emerging as a novel prognostic marker
in colorectal carcinoma [1]. Numerous studies have shown
the clinical significance of tumour budding as an independent
risk factor which is associated with an adverse outcome [2].

Tumour budding is assessed at the invasive front of colorectal
carcinoma. The presence of budding is confirmed by finding
of detached tumour cells either singly or in small clusters
within the surrounding stroma [3]. Tumour budding, is a
histomorphological biomarker associated with an adverse
outcome. It represents de-differentiation of epithelial cells
into more aggressive phenotypes (figure 1,2). Tumour
budding in colorectal carcinoma has shown to be
significantly associated with lymphatic invasion and
lymph node metastases [4]. In addition it is a negative
prognostic indicator in relation to overall survival. Inclusion
of this morphological parameter into the CRC staging
algorithm may be clinically relevant, but will require
consensus opinion on the pathological description of tumour
budding [5].

In view of arriving at a consensus opinion a  panel  of
experts discussed the issues related to standardized
reporting of tumor budding in colorectal carcinoma, at the
International Tumour Budding Consensus  Conference
(ITBCC) held in Bern, Switzerland, in November
2016.

The primary goal of the ITBCC was to reach agreement on an
international, evidence-based and reproducible  scoring
system for histological reporting of tumor budding[6].
The definition, evaluation, severity and interpretation of
tumour budding were some of the key areas discussed in detail
at this conference [7] Recommendations of the ITBCC, which
achieved consensus have been incorporated into the CAP
cancer protocol for the handling of specimens of colorectal
carcinoma.

There were total of 11 recommendations of the ITBCC. From
the total of 11 recommendations, ten were able to achieve 100
% agreement from the panel members. One recommendation
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was agreed upon by 96% (No. 5below) of the panelists.

The suggestions 1, 5, 7 through 9, and 11 have been
included intothe CAPcancer protocol astherecommended
method for assessing tumour budding in colorectal
carcinoma. Further to this the Royal College of Pathologists
of the United Kingdom (V4, December 2017) has
acknowledged ITBCC in pathology reporting guidelines for
colorectal carcinoma. To determine tumour budding it is
mandatory to examine the entire invasive front of the tumour
under the light microscope. A single “hot spot” needs to be
selected after carefully assessing the hematoxylin & eosin
stained tissue sections of the invasive front (defined as single
tumour cells or clusters of up to 4 tumour cells), with an x20
objective lens. As the micros-copic field diameters vary, the
application of a correction factor has been suggested to report
the number of tumour buds in the equivalent of a 0.785-mm?2
field. The tumour bud score has been determined by using a
3-tiered system based on the number of tumour buds in a
0.785-mm2 field (low, 0—5 tumour buds; intermediate, 69
tumour buds; high, 10 or more tumour buds).

Figure 1. Moderately-differentiated adenocarcinoma of
rectum exhibiting tumour budding (detached tumour cells at
the advancing edge-arrows). H&E stainx 100

Recommendations of the ITBCC are as follows;

However, it is widely acknowledged that additional studies
will be required to address the challenges in uniform reporting
of tumour budding [8].

Objectives

To assess the prevalence of tumour budding in CRC
specimens and determine the association between tumour
budding and the histological grade, nodal involvement and
tumour recurrence.

Methodology

A retrospective study was carried out at the Department
of Pathology, Faculty of Medical Sciences, University of
Sri Jayewardenepura. The study sample included 58 cases of
colorectal carcinoma during the period January 2015 to June
2018. Specimens that have been handled and processed
according to the standard guidelines were included in the
study group. Following tissue processing, 3um thick sections
have been prepared for staining with the routine hematoxylin
and eosin method.
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Figure 2. Single cells (tumour budding) at the advancing
edge of moderately differentiated adenocarcinoma of rectum
(arrows). H&E stainx 100

Turmour budding iz defined as a single tumour cell or a cell cluster of vp to 4 tumour cells.

Turmour budding is an independent predictor of lymph node metastasis in pT1 colorectal cancer.

Tumour budding is an independent predictor of survival in stage Il colarectal cancer.

Bl

setting.

Tumour budding should be taken into account along with other clinicopathologic factors in @ multidisciplinary

Tumour budding is counted on hematoxylin-sosin (HEE).

Intratumoral tumaour budding in colorectal cancer has besn shown to be related to lymph node metastasis.

For tumour budding assessment in colarectal cancer, the hotspot method is recommended.

5
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7. Turmour budding is assessed in 1 hotspet (in a field measuring 0.785 mm?) at the invasive front.
a
=]

A 3-tier system should be uzed along with the budding count to facilitate risk stratification in colorectal cancer.

10. | Tumour budding should be included in guidelines/protocols for colorectzal cancer reporting.

11. | Tumour budding and tumour grade are not the same.
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Poor quality slides were re-stained, and the histological
diagnoses of all the cases were reviewed independently by
two pathologists and confirmed. Prognostic information such
as tumour grade and lymph nodal status were also recorded,
after examining the histology slides. In addition, the slides
were examined for the presence or absence of tumour
budding, according to the ITBCC (November 2016)
recommendations. Data was tabulated without revealing
the identification details. Information with regard to tumour
recurrence was extracted from the data base.

Inclusion criteria:

» Colorectal carcinoma specimens during the study period,
from January 2015 to June 2018, in which the histology
slides and paraffin blocks were available.

Exclusion criteria:

» Colorectal carcinoma specimens during the study period
(January 2015 to June 2018), with no clinical details.

* Colorectal carcinoma specimens during the above period
with no available histology slides or paraffin blocks.

Discussion

Study population showed a tumour budding percentage of
32.75% (table 1). Tumour budding in colorectal carcinoma
showed a statistically significant association (p value <
0.05) with high histological grade (poorly differentiated),
lymph nodal involvement, and tumour recurrence (distant).

The results of the research have been similar to multiple
studies done in tertiary referral centres in other parts of the
globe, although the smaller sample size of the current study

Results
Table 1. Assodiation of tumour budding with the histological grade, stage (TNM), lymph nodal status & recurrence
Tumour budding Grade Stage (TMM) Lyrnph nodal Completeness of resection Recurrence
imvolvernent {crcumferential resection
margin)

Tumour budding (+) | High-1& - 02 present—13
I14- 04

n=19(32.75%) lE- Q0 CRM —uninvolved n=02

Low - 03 I1C- 00 [=2 mm) [distant)

IA- 01 absent - 03
Ie- 12
INZ- 00
V- 00

Tumour budding [-] | High- 27 |- 04
lA- 22 present —07 CRM —uninvolved n=a0

n =339 {67 24%) |IB- 04 [=2 mm)

Low - 12 G- 00

Ia- 04 absent- 32
[IB- 05
NZ- 00
V- 00

Table 2_ Positive & negative predictive values of the histological grade, lymph
nodal involvement and tumour recurrence

Tumour True All positives PPV % True All Negatives MNPV
budding vs Positives Megatives
High- grade 16 35 4571 03 23 13.04
tumours (all high - grade) (all low- grade)
Low- grade 3 23 13.04 16 35 4571
tumours (all low-grade) (all high-grade)
Lymph nodal 13 19 BE.42 06 39 1538
involvement
Recurrence o2 02 17 56 3035
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was considered as a major limiting factor [9]. A multicentre
study with the participation of a larger number of patients
from different regions, will be the next step to evaluate the
impact of tumour budding in a Sri Lankan perspective.

Collaborative studies conducted by Ishikawa Y, Aishima-
Fukasawa Y et al [10], has shown a significant association
between tumour budding and lymphatic invasion thus leading
to lymph node involvement.

More comprehensive studies done in a larger cohort of
patients by Lugli et al [2], Van Wyk HC et al [5], have shown
that tumour budding is a negative prognostic indicator in
relation to tumour recurrence and overall survival of CRC
patients. Studies done by Choi JY et al [11], and Di Gregorio
C et al [12] have been able to highlight the association of
tumour budding and distant metastasis.

Reserach done by Glasgow SC et al and Mou S et al further
strengthened the concept of tumour budding as anemerg-
ing prognostic factor of colorectal carcinoma 13, 14].

Multicentre studies concluded by Petrelli F [15] and Rogers
AC [16] also have emphasized the adverse relationship
between tumour budding and colorectal carcinoma.

The TNM staging system for colorectal carcinoma separates
patients in to different categories. Management of patients to
a great extent depends on the stage of the disease. However,
there is significant diversity in relation to the prognosis
among the patients with CRC of a similar stage [17].
Currently there is no superior method of staging which has
been validated [18]. The future of CRC will depend on
the identification of novel, clinically relevant prognostic
markers which would have an impact on the disease free
interval and cancer related deaths. Better correlation with the
prognostic markers would enable to reduce under and over
treatment of patients with CRC. Treatment related parameters
have the potential to revolutionize the outcome of colorectal
carcinoma[19].

In spite of all the current information tumour budding has not
been included in the TNM staging of colorectal carcinoma,
largely due to the lack of consensus with regard to its
definition and method of detection in routine histology
sections. Many studies have addressed the issue of
“reproducibility” of the assessment method and results [20].
Another concern when trying to incorporate tumour budding
in to clinical practice is the lack of a suitable method of
detection for all stages of CRC [21]. Some methods for
reporting refer to early stages (I, II) and some are for advanced
disease [22].

However, those tumours exhibiting budding certainly are
worth considering as a subset to target with adjuvant
chemotherapy in CRC as a whole (xiv, xv). Results would
certainly have beneficial effects on long term survival of
patients with colorectal carcinoma.

Conclusion

Tumour budding in CRC shows significant association with
high histological grade, lymph nodal involvement and
recurrence. The study population included 02 cases of tumour
recurrence in the budding group, and a single case of cancer
related deaths, despite the smaller sample size which was
considered as a major limiting factor. Tumour budding has
been studied predominantly at the invasive front of the
tumour and is referred to as “peritumoral budding”.
Inclusion of this histological finding into the CRC staging
algorithm is quite necessary, but will require consensus
opinion & standardization of the pathological definition of
tumour budding [11]. Routine reporting of tumour bud count
and severity is now being recommended. There is
considerable interobserver variability with regard to the
reporting of tumour budding which could be streamlined in
the near future with the results of more comprehensive
research [12,13] and meta-analyses. Tumour budding has
been incorporated in to the CAP (College of American
Pathologists) protocol as a recommended element. Inclusion
in to the TNM stage of CRC would require more collaborative
research data, but certainly would be an option that has to be
considered in relation to the future management of patients
with colorectal carcinoma.

All authors disclose no conflict of interest. The study was conducted
in accordance with the ethical standards of the relevant institutional
or national ethics committee and the Helsinki Declaration of 1975, as
revised in 2000.
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