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KEYWORDS Abstract  Objective: To evaluate and compare the overall survival (OS) in case-matched pa-
Colorectal liver tient groups treated either with systemic therapy or surgery for colorectal liver metastases
metastases; (CRLM).

Survival; Methods: Patients with CRLM, without extra-hepatic disease, treated with chemotherapy
Treatment; with or without targeted therapy in two phase III studies (n = 480) were selected and case-
Surgical treatment; matched to patients who underwent liver resection (n = 632). Matching criteria were sex,
Liver resection; age, established prognostic factors for survival (clinical risk score). Available computed to-
Systemic therapy mography (CT)-scans of patients treated with systemic therapies were reviewed by three inde-

pendent liver surgeons for resectability. Survival was compared between patients with
resectable CRLM (based on CT-scan review) who were treated with systemic therapy versus
patients who underwent liver resection.

Results: A total of 96 patients treated with systemic therapy were included. Pre-treatment CT-
scans of the liver were available for review in 56 of the systemically treated patients, and me-
tastases were unanimously considered resectable in 36 patients (64.3%) (complex resectable:
n = 25; 69%). These 36 patients were case-matched with 36 patients who underwent liver
resection (wedge resection or segmentectomy: n = 26; 72%). Median OS in the patient group
treated with systemic therapy was 26.5 months (range 0—81 months), which was significantly
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lower than that in case-matched patients who underwent liver resection (median OS 56
months; range 6—116) (p = 0.027).

Conclusions: In this case-matched control study, surgery provided superior OS rates compared
to systemic therapy for CRLM. Resection of CRLM should always be considered, preferably
in a dedicated liver centre, since not all patients that qualify for resection are identified as such.
© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Colorectal cancer (CRC) is one of the leading causes of
cancer-death world-wide [1]. CRC patients develop
metastases in 30—40%, depending on various factors
such as T-stage, N-stage or histological subtype of the
CRC (i.e. mucinous, signet ring cell or adenocarcinoma)
[2]. Approximately 20% of patients present with syn-
chronous distant metastases (stage IV disease) [3] and
another 20% will develop metachronous metastases,
predominantly located in the liver [4].

In terms of treatment, liver resection is considered the
standard of care in patients with resectable colorectal
liver metastases (CRLM), with 5-year survival rates
ranging from 35—60% [5—7]. In recent years an
increasing number of patients are considered eligible for
surgical resection of CRLM due to improved treatment
strategies, both surgical and non-surgical. These im-
provements include two-staged liver resections [8], por-
tal vein embolisation [9] and pre-operative systemic
therapy downsizing initially unresectable CRLM [10].

In order to predict prognosis of patients with CRLM
considered for surgery, various groups have assessed
risk factors [11,12] and multiple prognostic scoring
systems have been developed [13—17]. The clinical risk
score (CRS) by Fong et al. [18] is the most used scoring
system, and its prognostic value has been validated by
several independent investigators [19—21]. According to
this CRS the following items are assigned one point:
positive nodal status of the primary tumour, tumour size
>50 mm, >1 metastases, CEA level >200 ng/ml and an
interval between primary tumour and development of
liver metastases <12 months. Patients with extra-hepatic
disease are excluded. The total sum of the CRS divides
patients into ‘low risk’ (0—2 points), and ‘high risk’
[3—5] of disease recurrence and overall survival (OS)
after surgery [18].

Due to extra-hepatic disease and location, number or
size of the liver metastases, only a minority of patients
is, or will become, eligible for liver resection [13,22].
There are two issues that play an important role in the
treatment of patients with CRLM. First, there is no
consensus on the criteria for resectability. Blinded
retrospective reviews on this topic illustrated great
variability in the assessment of resectability, even be-
tween dedicated liver surgeons [10,23]. Second,

chemotherapy regimens combining multiple drugs
enriched with targeted agents, result in median OS of
>30 months in patients with initially unresectable
CRLM [24,25]. Despite these survival rates in patients
treated with systemic therapy, there is little doubt that
surgical resection of CRLM offers the best chance for
long-term survival [26,27]. A randomised clinical trial on
this topic is not considered to be ethical.

So, the challenge remains to identify all patients who
may be candidates for radical surgery of CRLM.
Although the majority of cancer patients are currently
being assessed in multidisciplinary teams (MDT), spe-
cific expertise in liver surgery is often lacking in these
teams.

Therefore, we investigated the baseline resectability
status in the subgroup of patients with CRLM in two
well-defined and prospectively established patient co-
horts, who were considered to have unresectable CRLM
and received systemic therapy within a clinical trial. The
survival of patients who were considered resectable at
baseline was compared to a matched control group of
patients who underwent surgical resection of CRLM.

2. Methods
2.1. Patient population and data-collection

2.1.1. Patients treated with systemic therapy

We analysed patients with presumed unresectable
CRLM at baseline who were included in two phase 111
randomised clinical trials from the Dutch Colorectal
Cancer Group.

Starting in 2003, the CAIRO study randomised 820
metastatic CRC patients between first-line sequential
and a combination treatment with capecitabine, irino-
tecan and oxaliplatin [28]. The CAIRO?2 study included
755 metastatic CRC patients, who were randomly
assigned to receive first-line treatment with capecitabine,
oxaliplatin, and bevacizumab, or the same schedule with
the addition of weekly cetuximab [29]. One of the in-
clusion criteria in both studies was that the metastases
were unresectable. However a discussion of the indi-
vidual patient in a multidisciplinary liver team was not
mandatory for inclusion in both studies. Patients in the
CAIRO study were required to have a World Health
Organisation (WHO) performance status of 0—2, and in
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