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Valorisation
To transfer academic research findings for the benefit of the society is one of the main
tasks of Dutch universities by law.1 Therefore, it is obligated to translate academic
wisdom to societal benefit in ways that go beyond numerous academic findings. This is
especially the case when research has been sponsored by foundations, non‐profit
organizations, taxpayers, or charities. This chapter is intended to describe how the
research results presented in this thesis could be used in clinical practice and
subsequently how a broadest community could benefit.

Relevance
Scientific relevance
Annually, approximately half of globally 1.3 million patients with colorectal cancer
develop colorectal liver metastases (CRLM),2‐4 of whom over 75% are not eligible for
curative hepatic resection.4,5 Neoadjuvant chemotherapy enhances resectability by
approximately 15% in this group,6,7 but has been associated with regimen‐specific
parenchymal liver injury, collectively referred to as chemotherapy‐associated liver injury
(CALI, i.e. sinusoidal dilatation, nodular regeneration, steatosis, and steatohepatitis).8‐11
Once occurred, CALI can persist for at least nine months even after cessation of
chemotherapy.12 The potential downstream side‐effects of CALI on clinical outcome (i.e.
postoperative morbidity, mortality, and long‐term survival) after partial hepatectomy are
an active area of research surrounded with controversy, and the molecular mechanisms
underlying its development are still mostly unknown. Therefore, the central theme of
the studies conducted in the present thesis was to unravel these questions.

V

Economic relevance
The current thesis has revealed that CALI is a risk factor for increased postoperative
morbidity after partial hepatectomy for colorectal liver metastases. The presence of
increased morbidity results in a prolonged length of hospital stay and may therefore
eventually increase hospital cost. Moreover, in many cases, after discharge from the
hospital, patients with postoperative morbidity remain to have the need of being
followed by the first referral doctors (e.g. general practitioner) for a certain period.
Therefore, it is reasonable to speculate that the increased cost as a consequence of
extra health‐care may eventually burden the government finance. Based on the findings
from the current thesis, we were able to advise clinicians to adapt surgical management
once CALI is diagnosed preoperatively or observed during liver surgery (e.g., ‘blue’ or
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‘yellow’ liver). Therefore, the side‐effects of CALI on postoperative morbidity and, as a
consequence, the effects of CALI on the economic burden could be limited.
Societal relevance
Increased postoperative morbidity due to the presence of CALI has important potential
negative influences on society. This is related to increased financial cost, but also to
patients spending increased time on health‐care related services, and, as a consequence,
taking more sick leaves and spending less time on work. This negative influence may
even radiate from the employer to the entire work‐related network. Moreover, this
thesis demonstrated that the presence of sinusoidal dilatation diminished tumour
response to neoadjuvant chemotherapy. Of note, complete tumour response would
allow patients to receive future curative surgical treatment and result in an increased
tumour recurrence‐free survival and overall survival. However, the diminished tumour
response due to the occurrence of sinusoidal dilatation may alter the treatment strategy
from curative to palliative. The latter, unfortunately, is related to a shorter lifespan.
Additionally, being sick negatively affects quality of life, and the side effects of CALI are
usually persistent for months.12 Importantly, addition of bevacizumab to oxaliplatin‐
based chemotherapeutic regimens has been confirmed to be a beneficial approach to
prevent sinusoidal dilatation, thereafter minimizing its negative effect on tumour
response. Moreover, the development of oxaliplatin‐induced sinusoidal dilatation, which
we suggested to be related to the low expression of hepatic miR‐21 and miR‐150, may
be prevented by treatment targeting these microRNAs in the future. With these
evidence‐based advices, patients would benefit from personalized treatment by
prevented sinusoidal dilatation, increased tumour response, increased lifetime without
tumour recurrence, and even increased lifespan. As a consequence, the negative
influence of CALI on the society could be diminished.

Target groups
CRLM treatment involves multidisciplinary clinicians (e.g. gastroenterologists, surgeons,
oncologists, and radiologists). The entire studies performed in this thesis focused on the
population of patients with this disease. Therefore, in addition to the academic
community, the research results benefit the group of patients with primary colorectal
cancer and those with or without liver metastases. Additionally, our findings may also
benefit paediatric patients who undergo hematopoietic stem cell transplantation and
develop busulfan‐induced hepatic sinusoidal injury13,14; and those with breast cancer
who develop tamoxifen‐induced nonalcoholic steatohepatitis.15
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Innovation and Implementation
The studies conducted in this thesis are novel and elaborated important clinical
concerns. For instance, a first meta‐analysis which aimed to study the downstream
effect of CALI on postoperative morbidity was described in Chapter 2. Based on the
findings from the previous chapter, Chapter 3 presents a first individual participant data
analysis conducted on this topic. This new approach enables consistent statistical
modelling and unified definitions for surgical outcomes when handling data from
multiple international cohorts. Moreover, the relationship between CALI and
postoperative infectious complications as shown in Chapter 4 was previously unknown in
literature. Additionally, the links between microRNA profiles, complement activation,
and the presence of CALI depicted in Chapter 6 and Chapter 7 provided novel insight
into the mechanisms underlying its pathological features.
Because addition of bevacizumab to oxaliplatin‐based regimens prevents the occurrence
of sinusoidal dilatation, which has been demonstrated to be a risk factor for increased
postoperative morbidity and diminished tumour response to neoadjuvant
chemotherapy, it is advised to add bevacizumab to oxaliplatin‐based treatment. Once
CALI is diagnosed, treatment for patients with CRLM should be discussed in
multidisciplinary meetings and surgical management is advised to be adapted (e.g. apply
radiofrequency ablation and two‐stage hepatectomy) to prevent the occurrence of
morbidity. The role of miR‐21 and miR‐150 in oxaliplatin‐induced sinusoidal dilatation is
interesting, however, in view of the small cohort size, further validation in a large cohort
is encouraged and warranted.
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