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Abstract

Introduction: The role of systemic chemotherapy in patients with resectable colorectal liver metastases
(CRLM) is ambiguous. The aim of this review was to compare the outcomes of regimens using systemic
neoadjuvant, adjuvant or perioperative (combination of pre and postoperative) chemotherapy, for the
treatment of resectable CRLM.

Methods: MEDLINE was searched for articles investigating the use of chemotherapy for adults with
resectable CRLM. Randomized controlled trials reporting overall survival (OS), disease-free survival (DFS)
and grade 3-4 adverse events (AEs) were screened for PROSPERO record:
CRD42015020609.

Results: Four trials met the inclusion criteria (1098 patients). No significant improvement in median OS
was achieved with chemotherapy/surgery compared with surgery-alone. Two trials demonstrated a
significant improvement in DFS with chemotherapy/surgery compared to surgery-alone (Hazard ratio
0.78 (0.61-0.99) p = 0.04 and HR 0.66 (0.46-0.96) p = 0.03). Fluorouracil/folinic acid alone had a lower
incidence of AEs than combination therapies, and the addition of cetuximab shortened DFS in one trial
(HR 1.48 (1.04-2.12) p = 0.03).

Conclusion: There is a lack of adequately powered trials of chemotherapy in combination with liver
resection for CRLM, partly due to difficulties in recruitment. In an unselected patient group, FOLFOX in

inclusion.

combination with liver resection appears to improve DFS compared to surgery-alone, but trials are
underpowered for OS. Future trials will require prospective stratification of patients based on biomarkers

predictive of response.
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Introduction

Approximately half of all colorectal cancer patients will develop
liver metastases (CRLM), with 1 in 5 patients having synchro-
nous CRLM at the time of presentation." For all patients with
CRLM, 20—-30% will have operable disease. When possible, liver
resection remains the treatment of choice and confers the best
prognosis for long-term survival.” In a retrospective study, par-
ticipants with untreated resectable CRLM failed to achieve 5-year
survival and had a median survival time of 14.2 months, whereas
a 5-year survival rate of 31% was seen in patients who underwent
resection, with some patients surviving more than 10 years post-
resection.’
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Despite this, the rate of recurrence following surgery remains
high. In one multi-centre study, up to 57% of patients developed
recurrence with a median disease-free survival time of 16.3
months.” Randomized trials have been conducted to assess the
benefit of systemic chemotherapy in combination with liver
resection, with the aim of improving long-term survival and
reducing disease recurrence.” Chemotherapy may be given
before (neoadjuvant), after (adjuvant), or before and after
(perioperative) liver resection.

The use of systemic chemotherapy in combination with liver
resection for CRLM has become an accepted standard of care: the
National Comprehensive Cancer Network (NCCN) in the US
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recommend 6 months of perioperative systemic chemotherapy
and the National Institute for Health and Care Excellence
(NICE) in England suggest considering the use of systemic
chemotherapy prior to liver resection.’”® Despite this, evidence
of benefit is controversial, particularly for longer-term survival
when compared to liver resection-alone.”"’

Fluorouracil-based chemotherapy is the mainstay of treatment
and is usually administered in combination with other agents
such as FOLFOX (folinic acid (FA), 5-FU and oxaliplatin) or
FOLFIRI (FA, 5-FU and irinotecan). More recently there has
been exploration of the role of monoclonal antibodies such as
added to

bevacizumab, cetuximab

. . 1
fluorouracil-based regimens.

and panitumumab
1-13

Adjuvant chemotherapy following liver resection aims to
reduce recurrence of CRLM, while neoadjuvant chemotherapy
has an additional advantage of allowing tumour chemo-
responsiveness to be evaluated.'* Chemoresponsiveness may aid
in differentiating patients who will benefit from liver resection/
adjuvant chemotherapy from those with aggressive tumour
biology in whom further treatment may not be helpful."?

For patients receiving neoadjuvant chemotherapy,
chemotherapy-associated liver injury remains a concern and is
associated with a poorer short-term prognosis.'® Although
20—25% of patients receiving neoadjuvant chemotherapy expe-
rience liver-related complications post-surgery, this has not been
shown to be significantly different to those receiving surgery-
alone.'”'® Other factors, such as obesity, may have a greater
influence on liver-related complications.'*°

Currently, the role of systemic chemotherapy in resectable
CRLM remains ambiguous due to a lack of clear evidence of
benefit.” Discrepancies in reported benefits on survival outcomes
with systemic chemotherapy in combination with liver resection
may be due to the variability of regimens or chemotherapeutic
agents used in the respective trials. The aim of the current review
was to analyse the outcomes of all randomized controlled trials
on systemic adjuvant, neoadjuvant and perioperative chemo-
therapy regimens in combination with surgery for the treatment
of resectable CRLM.

Methods

A systematic review of literature was conducted as described in
the Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) statement.”’ The review protocol was regis-
tered with the University of York Centre for Reviews and
Dissemination International prospective register of systematic
reviews (PROSPERO Record: CRD42015020609, http://www.
crd.york.ac.uk/PROSPEROY/).

The review criteria included randomized controlled trials
reporting on the outcomes of overall survival (OS), disease-free
survival (DFS) and grade 3—4 complications in patients with
resectable CRLM. OS was defined as the interval between the
date of randomization or liver resection, and date of death. DFS
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was defined as the time from randomization or liver resection,
to recurrence, disease progression, or death. In this review, DFS
was used to represent both DFS and progression-free survival
(PES).

Trials were limited to adult human subjects and availability in
the English language. Trials were not restricted by publication
status or date of publication. Publications which did not contain
OS or DFS outcomes, or pertained to transarterial chemotherapy
or initially unresectable liver metastases, were excluded. Resect-
able CRLM was defined as the realistic prospect of surgical
removal of all metastatic disease in the liver with clear margins
while maintaining adequate liver reserve.

Potentially relevant trials were identified by searching the Ovid
MEDLINE database (1946 to April week 2 2015) using exploded
Medical Subject Headings (MeSH) terms and specific text-words
terms. Search terms were grouped as follows: group 1 — ‘liver
neoplasm’ AND “Colorectal liver metastases” ti,ab., group 2 —
‘Neoadjuvant Therapy’ AND (neoadjuvant adj2 (chemotherapy*
or therap*)). ti,ab. AND (pre adjl (operative or surg*)). ti,ab.,
group 3 — ‘Chemotherapy, Adjuvant AND (adjuvant adj2
(chemotherapy* or therap*)). ti,ab. Search results were extracted
from the combination of groups 1 AND 2, OR groups 2 AND 3.
The search was conducted by EK according to the agreed pro-
tocol and relevant studies were identified by reviewing the titles
and when necessary, abstracts.

Two authors (SON and EK) independently extracted data from
all identified reports. Discrepancies in obtained data were
resolved by consensus among the authors (SON, EK), and by
consultation with the senior author (EMH). Investigators of
included trials and trials lacking specific data which are otherwise
eligible for inclusion were contacted as appropriate.

Extracted data items include: trial year, trial period, treat-
ment protocols, trial population size, number of female and
male participants, median ages of participants, median months
of follow-up, number of resected patients, patients with 1-3
liver metastases and synchronous metastases, plasma CEA of
>30 ng/mL at diagnosis, WHO or ECOG performance status,
median months of OS and DFS, as well as the incidence and
number of grade 3-4 complications from chemotherapy.
Collected data were compiled into tables accordingly. The
TNM staging system was used for staging assessment of the
primary tumour in all papers except Ychou 2009, in which it
was not specified.”**

Participants were analysed on an intention-to-treat basis to
allow unbiased comparisons, as excluding patients in whom
decisions were made resulting in the discontinuation of
chemotherapy or non-performance of liver resection may
inadvertently skew results. Assumptions were made in trials
whereby a variety of chemotherapy agents were used, as a known
chemotherapy regimen was designated according to the majority
of users to allow for comparisons (see Discussion). The risk of
bias in individual trials was independently assessed using the
Cochrane Collaboration’s tool®” (see Appendix Al and A2).
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Results

The search returned 3353 articles on the 18th April 2015 (Fig. 1).
Four randomized controlled trials were included with a total of
1098 participants (Tables 1 and 2).>**7%*

Unpublished or updated data were obtained by contacting
authors directly, with new data received for three of the trials.
These included updates on median OS in the Primrose trial and
Ychou trial, as well as further detail on chemotherapy related AEs
in the Nordlinger trial.”*~** Authors of trials excluded for lacking
information on OS and DFS were contacted to obtain this

2027 and another

data.”®?® No response was received from two
responded but was unable to provide the required data.”®
Based on the heterogeneity of the included trials, a decision
was made not to report a formal synthesis of outcome data. A
planned Bayesian network analysis was not undertaken due to an

insufficient number of relationships within the network.

Survival outcomes

Median OS and DFS were evaluated to allow standardization of
results, as determination of disease-free survival endpoints can
be biased by subjectivity and are dependent on the length of
follow-up. OS and DFS were calculated from the time of
in all

randomization to the aforementioned

22-24

endpoints
studies except Portier,” in which the time interval from liver
resection to an established endpoint was used. While DFS was
used to represent both DFS and PFS in this review, DFS was the
original endpoint in the Portier and Ychou trials as eligible
participants had histologically proven (RO) resections, and PFS
was used in the Nordlinger and Primrose trials, where partici-
pants were deemed to have resectable disease on pre-operative
assessment but may later be found to be suboptimal (still
treated with curative intent). Overall survival figures as of
October 2014 are shown in Table 3.

identified through identified through
Ovid Medline search other sources

[ 3314 records after duplicates removed }
[ 3314 records screened ]—’[

23 full-text articles
assessed for eligibility

4 studies included in
qualitative synthesis

0 studies included in
quantitative synthesis
(meta-analysis)

3353 records ‘ ‘ 2 additional records ‘

3291 records excluded

19 of full-text articles excluded

Trans-arterial chemotherapy used (n=6)
Unsuitable patient group (n=3)

Lacking information (n=3)

Study protocol (n=2)

Prophylactic treatment (n=2)

Foreign language (n=1)

Inappropriate comparison group (n=1)
Not accessible (n=1)

Figure 1 PRISMA flow diagram
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Adverse events

Adverse events (AEs) were graded according to the National
Cancer Institute Common Toxicity Criteria, except in the trial by
Portier in which the WHO Toxicity Criteria” was used. The
numbers of patients with grade 3—4 AEs and the total number of
grade 3—4 AFEs were extracted for each trial. After contacting the
authors of the Nordlinger trial, grade 3—4 AEs for the report
were obtained from the preceding publication of the same trial in
2008.”"

Complications from pre-operative chemotherapy were avail-
able in two trials (439 patients), while data for post-op compli-
cations could be obtained from all four trials (831 patients)
(Table 4). Neutropenia was the most frequent grade 3—4 AE
observed. FUFA was associated with a lower incidence of com-
plications (25% of patients in Portier’ and 30% in Ychou)
when compared to regimens involving an additional chemo-
therapeutic agents (oxaliplatin, irinotecan and cetuximab),
which ranged from 40% to 59%.>* ** These observed differences
do not account for variation in regimen intensity and only in the
Ychou trial was an additional agent (irinotecan) used with the
same FUFA backbone.”

The completion rate of the planned chemotherapy regimen
varied between trials (65—82%) but did not appear to relate to
the regimen used. In the Primrose trial, similar rates of
completion are seen in both the chemotherapy and chemo-
therapy/cetuximab groups at 73% and 76%, respectively.”*
However, about 30—40% patients were yet to complete post-op
chemotherapy at time of analysis of the trial, so the comple-
tion rates of post-op chemotherapy cannot be reliably evaluated.
In the Nordlinger trial, 79% completed the planned 6 cycles of
pre-op chemotherapy, but the number of participants starting
post-op chemotherapy was only 63% of the original cohort, with
only 70% (80 of 115 patients) of this group completing post-op
chemotherapy.” The completion rates in the trial by Ychou et al.
are 82% and 75% for the FUFA and FOLFORI regimes,
respectively.”” In the Portier trial, a relatively low completion rate
of 67% (54 of 81 participants) was observed.’

Discussion

This systematic review collates currently available data and in-
cludes unpublished data obtained from authors for RCTs
involving chemotherapy in patients with resectable CRLM. In
trials that compared surgery-alone to surgery with 5-FU based
chemotherapy (adjuvant and perioperative), there was a signifi-
cant increase in DFS after correction of prognostic factors, but
not OS.”* In trials comparing variations of combination 5-FU
based chemotherapy in adjuvant or perioperative setting, no
significant improvements in survival were observed.*>**
Despite the lack of convincing data in support of chemo-
therapy for patients undergoing liver resection for resectable
CRCLM generated from these RCTs and a previous meta-
analysis, its use and endorsement remains widespread.”'’ All
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Table 1 Brief summary of included studies

Study Study period Regimen Treatment
Primrose Feb 2007-Nov  Perioperative® FOLFOX/Surgery/
2014 2012 FOLFOX® vs.
FOLFOX°+CET/
Surgery/
FOLFOX°+CET
Nordlinger Oct 2000-July  Perioperative®  Surgery vs.
2013 2004 FOLFOX/Surgery/
FOLFOX
Ychou Dec 2001-July  Adjuvant® Surgery/FUFA vs.
2009 2006 Surgery/FOLFORI
Portier Dec 1991-Dec  Adjuvant Surgery vs. Surgery/
2006 2001 FUFA

N Follow-up regimen  Recurrence Trial name

after treatment

CT or MRI every 3
months for 2
years, then every 6
months for 3
years, until
progression or
death

257 Disease progression  New EPOC
established by

MDT

364 CXR, abdominal
USS or CT, and
CEA every 3
months for 2
years, then every 6

months thereafter

EPOC/
EORTC 40983

Imaging, cytology or
histology

306 Physical, NR -
haematological

and biochemical

evaluation, CEA

and CT every 3

months for 2

years, then every 6

months for 2 years

171 NR FFCD ACHBTH

AURC 9002

Clinical examination,
abdominal USS,
CXR, CEA, =CT
every 3 months for
2 years, then
yearly until death
or end of study

Abbreviations: CET, cetuximab; 5-FU, 5-fluorouracil; FUFA, folinic acid and 5-FU; FOLFORI, folinic acid, 5-FU and irinotecan; FOLFOX, folinic acid,
5-FU and oxaliplatin; CT, computed tomography scan; MRI, magnetic resonance imaging; USS, ultrasound scan; CEA, carcinoembryonic antigen;
MDT, multidisciplinary team; NR, not reported; EORTC, European Organisation for Research and Treatment of Cancer; EPOC, the Cochrane
Effective Practice and Organization of Care Group: FFCD, Fédération Francophone de Carcinologie Digestive.

84-6 Cycles over 12 weeks pre-operatively with a minimum break of 4 weeks prior to surgery and 4—6 cycles over 12 weeks post-operatively.

b Six 14-day cycles pre-operatively with liver resection performed 2-5 weeks after the last administration of preoperative chemotherapy, and six 14-

day cycles post-operatively.
° Twelve cycles over 6 months.
9 Six cycles over 6 months.

® Three alternative regimens were allowed. Regime 1, oxaliplatin and fluorouracil (n = 156); regimen 2, oxaliplatin and oral capecitabine (n = 51);
regimen 3, patients who had received adjuvant oxaliplatin could receive irinotecan with fluorouracil instead of oxaliplatin (n = 26).

of the relevant trials had difficulties in recruitment, perhaps due
to a lack of equipoise amongst both patients and clinicians.

As compared to the previous meta-analysis, this current sys-
tematic review includes longer-term outcomes, and newer trials
published up to April 2015 and excluded meeting abstracts not
reported as full papers given the clear risk of bias.'™' It was
elected not to perform a meta-analysis due to the significant
heterogeneity seen in the trials identified. Factors influencing this
included between-trial differences in chemotherapeutic agents,
dosing regimens, and inclusion criteria, for example, the Prim-
rose trial targeted KRAS exon 2 wild-type patients after a pro-
tocol amendment, given the mode of action of cetuximab.”*

A further useful study combined data from Langer’' and
Portier” to perform a patient-level pooled analysis.”” Although a
rational approach given the similarities between these two trials,
the Langer study has not to the current authors’ knowledge, been
published in full.’’ A significant difference in progression-free
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survival (PFS) between surgery-alone vs. chemotherapy/surgery
was not seen in the univariable analysis (log-rank test, p = 0.058).
In a multivariable analysis accounting for other prognostic fac-
tors, a benefit of chemotherapy was seen (PFS, HR 1.39,
1.04-1.85, p = 0.026; overall survival, HR 1.39, 1.00—1.93,
p = 0.046). Again, in a sufficiently powered trial achieving robust
randomisation, a multivariable approach should not be required
in the analysis. This reflects the difficulties in recruiting to these
trials with the authors stating that a definitive demonstration of
the benefit of chemotherapy remains to be shown.

Therein lies the difficulty. Nordlinger has demonstrated a benefit
of FOLFOX before and after surgery compared with surgery-alone,
albeit for disease-free/progression-free survival alone and not for
overall survival. Taken together with the benefit of adjuvant
chemotherapy shown in resected stage III colon cancer, is it then
ethical to randomise to surgery-alone for stage IV disease? Perhaps
it would be if, in the neoadjuvant setting, sufficient information

© 2016 International Hepato-Pancreato-Biliary Association Inc. Published by Elsevier Ltd. All rights reserved.
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Table 2 Study details and characteristics of randomised patients at baseline
Study Treatment Total Males Median Median No. of No. of Synchronous Plasma WHO Previous
participants age follow-up resected patients metastases CEA performance adjuvant
(range) in months patients with (%) >30 ng/mL status 0 or 1 chemotherapy
(%) 1-3 liver at (%) for primary
metastases diagnosis cancer (%)
(%) (%)
Primrose FOLFOX/ 128 80 64 (59-70) 21 93 (93) 102 (80) 60 (47) 31 (24) 128 (100) NRf
2014 Surgery/
FOLFOX
FOLFOX + 129 92 63 (59-69) 85 (87) 97 (75) 68 (53) 33 (26) 126 (98) NR
CET/
Surgery/
FOLFOX +
CET
Nordlinger Surgery 1827 114 64 (25-78) 102 152 (84) 166 (92) 67 (37) 54 (30) 181 (99) 76 (42)°
2013
FOLFOX/ 182° 127 62 (29-79) 151 (83) 170 (93) 61 (34) 61 (34) 180 (99) 78 (43)°
Surgery/
FOLFOX
Ychou Surgery/ 153 100 64 (34-76) 42 NR 149 (97)° NR NR 148 (97) 54 (35)°
2009 FUFA
Surgery/ 153 90 63 (27-75) NR 148 (97)° NR NR 149 (97) 61 (40)°
FOLFIRI
Portier Surgery 85 53 NR 87 NR 81 (95) NR NR NR NR¢
2006
Surgery/ 86 46 NR NR 82 (95) NR NR NR NR?
FUFA

& Nordlinger 2013 — 3 no data.

® Nordlinger 2013 - 1 no data.

¢ Nordlinger 2013 - excluding oxaliplatin chemotherapy.
9Ychou 2009 - no. of patients with 1-4 liver metastases.

¢ Ychou 2009 - excluding irinotecan-based chemotherapy and completed 3 months or more before first trial treatment.

f Primrose 2014 — previous adjuvant chemotherapy permitted if completed 6 months or more before trial entry, previous rectal chemoradiotherapy
permitted if completed 1 month or more before trial entry. No previous systemic chemotherapy for metastatic disease allowed.

9 Portier 2006 — patients receiving chemotherapy in the year preceding liver surgery excluded.

existed that chemotherapy-associated liver damage made surgery
more dangerous and thus less successful. Nordlinger reported
specifically on reversible postoperative complications and these
were significantly more frequent in the chemotherapy/surgery
group (40/159, 25%) compared with surgery-alone (27/170, 16%).
But as has been shown, this did not translate into a worse
progression-free survival in the chemotherapy/surgery group. This
fits with the argument that a complication may be “worth it” if it is
reversible and the treatment prolongs life. Regimen intensity and
timing of chemotherapy may be important in this regard.”* Sur-
geons are familiar with the sinusoidal obstructive syndrome and
steatohepatitis commonly seen following neoadjuvant chemo-
therapy. Restricting the number of cycles of neoadjuvant chemo-
therapy may reduce the incidence of postoperative complications,
but the optimal regimen remains to be determined.”

In this review, variations in patient characteristics between
studies (Table 2) may reflect differences in definitions of
resectability. In the Portier and Ychou trials, eligible patients have
already undergone histologically proven RO resection of liver
metastases prior to randomization, while the selection of eligible
patients may be influenced by the experience of the multidisci-
plinary team in the Nordlinger and Primrose trials.””* ****
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Although existing guidelines allow standardization of diag-
nostic and therapeutic work-up, the availability of new treat-
ments and improvements in imaging contributes to the evolving
definition of resectability.”” >’

The most recently published study reported a shorter
progression-free survival with the addition of cetuximab to
chemotherapy/surgery in KRAS exon 2 wild-type patients.”* This
was unexpected and the interpretation of the results has attracted
robust debate.”® ** Discussion points have included quality
assurance of the surgery, data completeness, and the apparent
higher response rate in the cetuximab arm and yet the poorer PFS
with a higher number of earlier recurrences. Longer-term
outcome data may contribute further to this debate. Additionally,
it would be useful to determine cetuximab use worldwide in pa-
tients with resectable disease and whether patterns of treatment
have changed since the publication of this trial. Further basic
science research will help here; there are already suggestions of
patient subgroups predicted to have a better response to cetux-
imab™ with an increase of information in this area expected.

Some systemic chemotherapy regimens in combination with
liver resection appear to improve DFS compared to surgery-
alone. No in overall has been

improvement survival

© 2016 International Hepato-Pancreato-Biliary Association Inc. Published by Elsevier Ltd. All rights reserved.
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Table 3 Overall survival and disease-free survival

Trial Treatment N Overall survival Disease-free survival
Median OS Hazard ratio Median DFS Hazard ratio
(95% CI) (95% ClI) (95% CI) (95% ClI)
(months) (months)
Primrose 2014 FOLFOX/Surgery/ 128 NM - 20.5 (16.8-26.7) -
FOLFOX
FOLFOX + CET/ 129 39.1(23.6-NM)  1.49 (0.86-2.60) p =0.16 14.1 (11.8-15.9) 1.48 (1.04-2.12) p = 0.03
Surgery/
FOLFOX + CET
Nordlinger 2013 Surgery 182 54.3 (41.9-79.4) - 125 (9.7-17.7) -
(Randomised)
FOLFOX/Surgery/ 182 61.3 (51.0-83.4) 0.88 (0.68-1.14)p=0.34 20.0 (15.9-27.6) 0.81 (0.64—1.02) p = 0.07
FOLFOX
Nordlinger 2013 Surgery 171 55.0 (41.9-79.4) - 125 (9.7-18.2) -
Eligibl
(Eligible) FOLFOX/Surgery/ 171 63.7 (52.7-87.3) 0.87 (0.66-1.14) p=0.30 20.9 (17.1-28.9) 0.78 (0.61-0.99) p = 0.04
FOLFOX
Ychou 2009 Surgery/FUFA 153 NR - 21.6 (14.6-30.4) -
Surgery/FOLFIRI 153 NR 1.09 (0.72-1.64) p = 0.69* 24.7 (18.7-38.9) 0.89 (0.66-1.19) p = 0.44*
Portier 2006 Surgery 85 46.4 (37.4-55.4) - 17.6 (12.3-22.9) -
Surgery/FUFA 86 62.1(41.1-83.1) 0.73 (0.48-1.10) p = 0.13* 24.4 (17.3-31.5) 0.66 (0.46-0.96) p = 0.03*

Abbreviations: Cl, confidence interval; DFS, disease-free survival; NA, not applicable; NM, not met; NR, not reported; OS, overall survival. * From

multivariable analysis correcting for other prognostic factors.

Table 4 Incidence and total of adverse events and post-operative complications

Trial Treatment N Patients with Total grade Patients with Total Post-operative
grade 3-4 AEs 3-4 AEs pre-op grade 3-4 AEs post-op grade complications
pre-op 3-4 AEs

post-op
Primrose 2014 FOLFOX/Surgery/ 128 54/134 (40%) 64 22/104 (21%) 25 23/100 (23%)
FOLFOX
FOLFOX + CET/ 129 64/137 (47%) 83 29/105 (28%) 37 16/98 (16%)
Surgery/
FOLFOX + CET
Nordlinger 2013  Surgery 182 NA NA NA NA 27/170 (16%)*
FOLFOX/Surgery/ 182  71/141 (42%) 116 68/115 (59%) 132 40/159 (25%)*
FOLFOX
Ychou 2009 Surgery/FUFA 153 NA NA 45/152 (30%)* 43 NA
Surgery/FOLFIRI 153 NA NA 73/154 (47%)* 92 NA
Portier 2006 Surgery 85 NA NA NA NA NA
Surgery/FUFA 86 NA NA 20 (25%) 27 NA

Abbreviations: AEs, adverse events; pre-op, pre-operative; post-op, post-operative; NA, not applicable; NR, not reported.

*p < 0.05.

demonstrated to date, and the addition of cetuximab to standard
regimens for unselected KRAS wild-type patients may be detri-
mental. Future trials will require prospective stratification of
patients based on biomarkers predictive of response. The medical
community must commit to providing information in an un-
biased manner with equipoise, so patients can make informed
choices. Trial design for these precision medicine studies will be

HPB 2016, 18, 485-493

challenging and is currently a research area of high priority.
Current patient selection for neoadjuvant chemotherapy should
be thoughtful, with an assumption that proceeding directly to
surgery will be the best option for a subgroup.
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5-FU 5-fluorouracil

AEs adverse events

CALI chemotherapy-associated liver injury

CAPOX  capecitabine and oxaliplatin CET: Cetuximab

CRLM  colorectal-liver metastases

DFS disease-free survival

EORTC  European Organisation for Research and Treatment of Cancer

EPOC The Cochrane Effective Practice and Organization of Care
Group

FA folinic acid

FFCD Fédération Francophone de Carcinologie Digestive

FUFA FA and 5-FU

FOLFIRI FA, 5-FU and irinotecan

FOLFOX FA, 5-FU and oxaliplatin

NCCN  National Comprehensive Cancer Network

NICE National Institute for Health and Care Excellence

oS overall survival
RCT randomised controlled trial

Appendix A1. Risk of bias summary (as per Cochrane Collaboration’s tool for assessing risk of bias)

Random Allocation Blinding of Blinding of Incomplete Selective
sequence concealment participants and outcome outcome data reporting
generation (Selection bias) personnel assessment (attrition bias) (reporting bias)

(selection bias)

Primrose 2014 .

Nordlinger 2013 .

Ychou 2009

Portier 2006

Appendix A2. Risk of bias graph

0%

(performance bias) (Detection bias)

25% 50% 75% 100%

Random sequence generation (selection bias) [ NS

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias) |
Selective reporting (reporting bias) [ EEE——

M Low risk of bias
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Unclear risk of bias

W High risk of bias
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