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Evidence-Based Series 17-7: Section 1

The Role of Liver Resection in Colorectal Cancer Metastases:
Guideline Recommendations

Steven Gallinger, James J. Biagi, Glenn G. Fletcher, Cindy Nhan, Leyo Ruo, Robin S. McLeod,
and the Expert Panel

A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)

Report Date: June 15, 2012

QUESTIONS

1. Should surgery be considered for colorectal cancer (CRC) patients who have liver
metastases plus (a) pulmonary metastases, (b) portal nodal disease, or (c) other
extrahepatic metastases (EHM)?

2. What is the role of chemotherapy in the surgical management of CRC with liver
metastases in (a) patients with resectable disease in the liver, or (b) patients with
initially unresectable disease in the liver that is downsized with chemotherapy
(conversion)?

3. What is the role of liver resection when one or more CRC liver metastases have
radiographic complete response (RCR) following chemotherapy?

TARGET POPULATION

Patients with liver metastases from CRC who have had or will have an complete (R0)
resection of the primary cancer and who are being considered for resection of the liver or
liver plus extrahepatic metastasis with curative intent.

INTENDED USER
This guideline is targeted to surgeons and medical oncologists dealing with CRC
patients with liver metastases.

BACKGROUND

In patients with CRC liver metastases, advances in chemotherapy have steadily
improved survival. Recent clinical trials typically report median survival in the order of 20
months (1-7). Five-year survival with chemotherapy alone is historically less than 1%,
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although two recent clinical trials using front-line FOLFOX and/or FOLFOXIRI report five-year
survival of 5 to 10% (4,5). Despite these advances, liver resection is the most effective
treatment that achieves long-term survival and that offers the possibility of cure in stage IV
disease limited to the liver (6-7). Patients who have RO resection of liver metastases have a
five-year survival rate of approximately 45% and a 10-year overall survival rate of 25% (6-12).

The guideline recommendations are based on a recent systematic review of the
published clinical evidence (13) and represent the consensus of the authors and members of
the Expert Panel (listed in the Appendix, Section 1). The original publications of the primary
studies were consulted when study details not reported in the systematic review were
required. As indicated in the Key Evidence and Qualifying Statements following each
recommendation, many of the studies available for this review are non-comparative studies,
with a lower quality of evidence than from randomized controlled trials (RCTs). There is a
greater potential for inherent bias, and the differences in outcome between groups may be
due to differences in the characteristics of the groups rather than the effect of the
interventions. This is a rapidly evolving field and the recommendations in this guideline may
be altered if the results from additional RCTs become available.

Diagnosis and Assessment: Current Surgical Practice
Multidisciplinary Cancer Conference

Consistent with the multidisciplinary cancer conference (MCC) standards adopted by
Cancer Care Ontario (CCO) (14,15) and the hepatic, pancreatic, and biliary (HPB) surgical
oncology standards (16), patients should be fully informed and reviewed at an MCC. The
intent of the MCC is to ensure that all appropriate diagnostic tests and treatment options are
generated and discussed prospectively with a multidisciplinary team having the knowledge
and tools to provide a full array of surgical interventions, systemic and radiation treatments,
and supportive and palliative care. All patients with liver-only metastatic disease, or those
with liver metastases and limited extrahepatic disease as discussed herein, should be
considered for liver resection and referred to specialized centres. Treatment planning for
patients with (potentially) resectable synchronous CRC and liver metastases was not within
the scope of the literature review. This is an area with only limited Level 1 evidence, and
patients should be dealt with on a case-by-case basis in MCC. Considerations for establishing
a treatment plan, particularly with respect to the sequence of resections or possibly a
combined resection, should include the extent of the primary lesion(s), associated symptoms
and possibility of local control, balanced by the extent of liver metastases and the threat to
achieving a curative resection.

Resection of Liver-Only Metastases (Conclusions of Recent Consensus Groups or Reviews)
e Suspected metastases should be confirmed and staged by radiological imaging.
e Overall health status, organ/liver function, and concomitant non-malignant disease must
be assessed (17,18).
e |If RO with negative surgical margins (x1mm) is possible and sufficient liver parenchyma
remains to maintain liver function, resection should be considered (17-20).
o Two contiguous liver segments with intact vascular inflow and outflow and adequate
biliary drainage are preserved (21)
o Remaining volume of liver (future liver remnant) is at least 20% to 25%, or 40% in cases
of preoperative chemotherapy or other liver damage (22-26).
¢ Downstaging/conversion chemotherapy (see Question 2b), two-stage resection, and portal
vein embolization (PVE) are sometimes used in otherwise suitable candidates where the
predicted liver remnant is too small.
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¢ Radiofrequency ablation (RFA) has been used for unresectable metastasis, sometimes in
conjunction with the surgical removal of resectable metastases, and may have a role in
the treatment of other selected patients (27-30).

Liver Resection in this Guideline

This guideline addresses liver resection in special cases of liver plus EHM, or
chemotherapy plus liver resection as described in the questions. It assumes that patients
would meet the surgical criteria for the resection of liver-only metastases.

RECOMMENDATIONS AND KEY EVIDENCE

The CCO/PEBC special report “Hepatic, Pancreatic, and Biliary Tract (HPB) Surgical
Oncology Standards” (16) provides standards for the management of primary and secondary
liver cancer in Ontario. These requirements include “a system of patient care that ensures
multidisciplinary management, including Multidisciplinary Cancer Conferences (i.e., tumour
boards), involving the appropriate health care professionals to ensure that patients receive
the most appropriate treatment.” Patients should be treated at a designated HPB Centre
that has appropriate physical resources (diagnostic equipment, operating rooms, intensive
care unit [ICU]), staffing (surgeons with advanced training in HPB surgery, nurses,
radiologists, medical and radiation oncologists), and a high volume of HPB surgeries (a
minimum of 50 index HPB cases per year).

1. What is the role of liver resection in patients with extrahepatic metastases (EHM)?

1a) Pulmonary Metastases
Recommendation

Patients with liver and lung metastases should be seen in consultation by a thoracic
surgeon. Combined or staged metastasectomy is recommended when, taking into account
anatomic and physiologic considerations, the assessment is that all pulmonary metastases
can also be completely removed. Furthermore, liver resection may be indicated in
patients who have had a previous lung resection, and vice versa.

Key Evidence

e Evidence from non-controlled studies consistently suggests that a combined liver and lung
metastasectomy leads to long-term survival (see Table 1 in the review by Quan et al (13)).
In studies with combined liver and lung resection, three year survival was 36% to 59%, and
five year survival was 9% to 74%.

e The relatively high survival of 74% reported by Shah et al (31) was calculated from the
date of the first metastasectomy instead of the second (usually pulmonary) metastectomy
used in several other studies; however, the median overall survival was still 42.2 months
after the last metastasectomy. In this study, patients with synchronous or metachronous
presentation of liver and lung metastases had no statistically significant difference in
overall survival. Shah et al (31) reported the use of aggressive surgical therapy plus
pseudoadjuvant chemotherapy (after potentially curative metastasectomy) following the
liver resection (51% received 5-fluorouracil [5FU] or irinotecan). Recurrence was treated
with repeated liver metastasectomy in seven patients (18%) and repeat lung resections in
12 patients (31%).
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Qualifying Statements

While the literature review tabulates the numbers of cases by the order of resection
(in some studies, the data are actually for the occurrence of metastases), most of the original
publications do not subdivide survival data according to the timing of resection. The order of
surgery is often a reflection of the order of occurrence and not a surgical choice. In cases of
simultaneous hepatic and pulmonary metastases, several of the included studies state that
hepatic metastectomy was performed first. Shah et al (31) indicate that this was to maintain
pulmonary reserve and rule out unexpected extrahepatic abdominal disease; lung resection
was performed six weeks later. Patients with either completely resected lung or liver
metastases who later developed metastases at the other site were not explicitly addressed in
the review article; however, the evidence suggests that prior metastectomy should not
exclude the resection of new metastases.

1b) Portal Node Metastases
Definition

Portal nodes are defined in the literature review as those lymph nodes that are found
in the hepatoduodenal ligament. Jaeck et al (32) divide the hepatic pedicle lymph nodes into
Area 1 (hepatoduodenal ligament and retropancreatic portion) and Area 2 (around the
common hepatic artery and celiac axis).

Recommendation

Routine liver resection is not recommended in patients with portal nodal disease. This
group includes patients with radiologically suspicious portal nodes or malignant portal
nodes found preoperatively or intraoperatively. Liver plus nodal resection, along with
perioperative systemic therapy, may be an option, after a full discussion with patients, in
cases with limited nodal involvement and metastases that can be completely resected.
Chemotherapy is discussed in Question 2 (see qualifying statements).

Key Evidence

e Patients with portal nodal disease have a worse prognosis than do those without EHM (see
Table 1 in Section 2).

o While five-year survival after liver resection was reported as 0% in some of the older
studies, it is 12% to 33% in the five most recent studies (see Table 1 in Section 2). The
three-year survival was 27% to 56%.

e Adam et al (33) performed resections in patients responding to or stabilized with
preoperative chemotherapy and found a five-year survival of 25% with pedicular node
involvement, and 0% with celiac or para-aortic involvement.

o A later study by Jaeck et al (34) found that the involvement of either Area 1 or Area 2
nodes resulted in much better survival than if both areas were involved (three-year
survival 36% for one area versus 18% for both areas; five year survival 26% versus 0%);
adjuvant chemotherapy was an independent predictor of overall survival in multivariate
analysis. They noted the evolution in treatment of colorectal liver metastases since their
previous study, including perioperative chemotherapy and aggressive surgical resection.

Qualifying Statements
Evidence is limited and based on prospective and retrospective case series of
heterogeneous design. Studies include small numbers of highly selected patients, with
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surgery performed in a limited number of highly specialized centres. The location of nodes,
microscopic or macroscopic involvement, type of surgery, extent of lymphadenectomy
(complete/regional/selected nodes), use and type of chemotherapy, and presence of other
EHM are not consistent across the studies. Five-year follow-up is incomplete in several
publications. Some studies conclude that portal nodal involvement should not be considered
an absolute contraindication for the resection of colorectal liver metastases. The
improvement in surgical techniques, preoperative treatment, and use of more effective
chemotherapeutic agents all likely contributed to better survival in some of the recent
studies.

Some members of the Expert Panel (Appendix 1) suggested resection only in patients
with metastases that respond to chemotherapy. While Adam et al (33) used this criterion in
their study, presumably based on their previous results (35), other publications concluded the
response to neoadjuvant chemotherapy did not correlate with overall survival (36). No
consensus was reached on this issue.

1c) Metastases at Other Sites
Recommendation

Routine liver resection is not recommended in patients with non-pulmonary EHM. Liver
plus extrahepatic resection along with perioperative systemic therapy may be an option,
after full discussion with patients, for metastases that can be completely resected.
Chemotherapy is discussed in Question 2 (see qualifying statements).

Key Evidence

o Three-year survival following resection of liver plus EHM is 20% to 40% in most reported
studies (see Table 3 of the review by Quan et al (13)). Five-year survival is 15% to 32%.
Overall these rates are one third to one half of those found in patients with resected liver
metastases but without EHM, though data are not consistent across the various
extrahepatic sites.

e For peritoneal metastases, Elias et al (37) reported three-year and five-year survival rates
of 28% and 16%, while Carpizo et al (38) reported survival rates of 41% and 30%.

e C(Carpizo et al (38) also found that ovarian metastases did not affect survival (five-year
survival of 51% compared to 49% without EHM).

e Two studies reported 0% survival with para-aortic lymph node metastases.

e Several publications by Elias et al (37,39,40) form the basis of the consensus of the
European Colorectal Metastases Treatment Group (20), which is that “the presence of
disease outside the liver should no longer be considered a strict contraindication for liver
resection provided that the disease outside the liver is resectable.”

e The Consensus Conference of the American Hepato-Pancreato-Biliary Association (41) also
concluded that “resection of intra-abdominal extrahepatic disease during hepatectomy for
colorectal liver metastases should be performed provided a negative resection margin is
achieved.”

Qualifying Statements
There appears to be an increasing number of institutions performing combined liver
resection and resection of EHM, although the evidence on outcomes is heterogeneous. The
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definitions for the site of disease, presentation of disease, and type of surgery performed
differ among studies. Only four studies (see Table 3 in the review (13)) reported separate
data for multiple extrahepatic sites other than the hepatic lymph nodes.

2. What is the role of chemotherapy in the surgical management of CRC liver metastases?

2a) Resectable disease: Does perioperative chemotherapy result in an improved outcome
in patients having liver resection for CRC metastases?

Recommendation

Perioperative chemotherapy, either before and after resection, or after resection, is
recommended in patients with resectable liver metastatic disease. This recommendation
extends to patients with extrahepatic metastatic disease that can be completely resected
(RO). Risks and potential benefits of perioperative chemotherapy should be discussed in
patients with resectable liver metastases.

Key Evidence

e The European Organization for Research and Treatment of Cancer (EORTC) Intergroup trial
40983 reported by Nordlinger et al (42) is a multicentre RCT comparing chemotherapy plus
liver resection (six cycles of FOLFOX4 before and six cycles after surgery) to surgery
alone. While 42% of the patients had previously received non-oxaliplatin adjuvant
chemotherapy for the primary cancer, patients who had received oxiplatin prior to the
trial start were excluded. The study was closed early (235 events accrued instead of the
planned 278 events) as “events had not accumulated at the pace anticipated but the
pressure from the medical community to have the trial results disclosed was very strong.”
They reported final progression-free survival (PFS) data for a protocol-unspecified interim
time-point with overall survival not reported (still being monitored).

e At interim analysis based on intention to treat (all randomized patients), there was a
7.3% improvement in PFS at three years in the surgery plus chemotherapy group, a
trend that was not statistically significant (hazard ratio [HR], 0.79; confidence interval
[CI], 0.62 to 1.02; p=0.058). The median PFS was 18.7 months versus 11.7 months
without chemotherapy. Reanalysis of the subset of patients who were eligible (n=342)
or received resection (n=303) indicated a significant increase in PFS (HR, 0-77; Cl,
0-60-1-00; p=0-041), and (HR, 0.73; Cl, 0.55 to 0.97; p=0.025), respectively.

e Reversible postoperative complications occurred more often after chemotherapy than
with surgery alone (25% versus 16%; p=0.04).

e Perioperative chemotherapy reduced the relative risk of relapse by one quarter.

e The only other randomized trials are reported by Mitry et al (43) as a pooled analysis of
two smaller studies (FFCD Trial 9002 and ENG Trial) of 5FU postoperative chemotherapy
that were both stopped early due to slow accrual. The FFCD trial excluded patients who
had received chemotherapy in the year preceding liver surgery, while the ENG trial
excluded patients with prior chemotherapy for metastatic disease or metastases
diagnosed within six months of completion of adjuvant chemotherapy for the primary
tumour. There were trends in PFS and overall survival favouring the surgery plus
chemotherapy group (median overall survival, 62.2 versus 47.3 months; p=0.095) that did
not reach statistical significance.

e The 28 case series (see Table 4 in the review by Quan et al (13)) were heterogeneous in
regimens and outcomes. Preoperative chemotherapy-induced liver damage (CILD) was
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identified in some of the studies.

e Practice standards and guidelines support chemotherapy in metastectomy patients.

e An expert panel of the European Colorectal Metastases Treatment Group (including
several participants of the EORTC 40983 trial) recommends that “the majority of
patients with CRC liver metastases should be treated up front with chemotherapy,
irrespective of the initial resectability status of their metastases” (44).

e The Advanced Colorectal Cancer: ESMO Clinical Practice Guidelines supports the use of
perioperative chemotherapy (18).

o NCCN practice guidelines for colon and rectal cancers also support chemotherapy plus
resection for metastases (45,46).

Qualifying Statements

While results from confirmatory trials are awaited, the results from current evidence
demonstrate consistent trends that favour perioperative chemotherapy, to the extent that
there has been a widespread change in practice provincially and across other jurisdictions for
the routine use of perioperative chemotherapy.

In stage 3 and high-risk stage 2 primary CRC, there is a well-known one-third relative
risk reduction in recurrence with the use of adjuvant chemotherapy (47). Clinicians have
therefore often extrapolated that patients with resected metastatic disease are likely to
benefit.

The most widely recommended perioperative chemotherapy based on this
extrapolation and the recent EORTC 40983 trial results is an oxaliplatin-based combination. It
is well-established that chemotherapy exposure results in CILD or changes to the liver
parenchyma. Differences in surgical outcomes resulting from different types of liver damage
have been reported between irinotecan and oxaliplatin combination therapies and these
differences have led to the preferential use of oxaliplatin-based combinations. In the
appropriate settings, an irinotecan-based combination or fluoropyrimidine monotherapy may
be reasonable alternatives.

Most studies recommend that the duration of preoperative chemotherapy be limited.
Liver toxicity and radiographic complete response (see Question 3) are more likely after
prolonged exposure. Karoui et al (48) found increased morbidity among patients with six or
more cycles of chemotherapy, and the Nordlinger et al trial (42) limited preoperative
chemotherapy to six cycles. Most of the preoperative chemotherapy studies for initially
unresectable metastases (Question 2b) performed repeat imaging during chemotherapy with
resection as soon as was technically feasible (49-51).

The randomized trials presented in the Key Evidence section above included patients
who previously received adjuvant chemotherapy, suggesting that prior adjuvant
chemotherapy should not limit a patient’s suitability for perioperative chemotherapy. The
available data do not provide sufficient evidence to determine what time frame is sufficient
after completion of adjuvant chemotherapy before perioperative chemotherapy for liver
metastases is instituted. In the EORTC 40983 trial, there was no time limit prior to
enrolment, but patients who received previous oxaliplatin were excluded; in the pooled
analysis by Mitry, a six-month minimum interval was required.

Although there are fewer published data on resectable extrahepatic metastatic
disease, the recommendations of perioperative chemotherapy extend to this patient
population, based (as above), on extrapolation of the available evidence in high-risk stage 2
and stage 3 CRC and perioperative results.
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2b) Initially unresectable disease: Should liver resection be performed in patients with
initially unresectable metastatic liver disease following conversion chemotherapy?

Recommendation

Liver resection is recommended in patients with initially unresectable metastatic liver
disease who have sufficient downstaging response to conversion chemotherapy. If
complete resection has been achieved, postoperative chemotherapy should be considered
(see 2a).

Key Evidence

o The data suggest that patients who are initially unresectable may benefit from receiving
chemotherapy in order to identify a subset of patients in whom successful conversion to
resectability is achieved. In patients without EHM, preoperative chemotherapy gave a
partial or complete clinical response in 25% to 48% of patients, and led to complete
resection in 15% to 36% (see Table 5 in the review by Quan et al (13)).

e This finding is consistent with the consensus statement of the American Hepato-
Pancreato-Biliary Association, which states that preoperative chemotherapy permits
complete resection in 15% to 30% of patients (41).

e Survival rates after conversion chemotherapy plus liver resection was 52% to 100% at three
years (five studies) and 33% to 43% at five years (three studies), similar to rates in
patients considered resectable without chemotherapy in these studies.

Qualifying Statements

This question dealt primarily with CRC metastases only to the liver. Some of the
patients in the reported studies had liver plus EHM, and the recommendations for Questionic
would apply in these cases.

While multiple studies have suggested that some patients can be made resectable via
chemotherapy, there are no RCTs, and these studies are largely case series. Different
definitions of resectable were used. There is no expectation that an RCT with a non-surgical
arm will be initiated in this patient population. Nonetheless, the data point to the potential
for long term survival that has resulted in strong consensus in the oncology community for the
widespread adoption of conversion chemotherapy with surgical intent.

Prolonged chemotherapy can result in liver toxicity (see Question 2a), surgical
complications, and RCR (see Question 3). Most of the studies of preoperative chemotherapy
for initially unresectable metastases used repeat imaging during chemotherapy with resection
as soon as was technically feasible (49-51). In patients where resectability is achieved, while
it is common to offer further adjuvant chemotherapy, there is no direct evidence that would
allow us to make a recommendation on either the utility of adjuvant chemotherapy, or total
duration or number of cycles, of chemotherapy.

3. What is the role of liver resection when one or more liver metastases have RCR
following chemotherapy?

Recommendation

Surgical resection of all lesions, including lesions with RCR, is recommended when
technically feasible and adequate functional liver can be left as a remnant. When a lesion
with RCR is present in a portion of the liver that cannot be resected, surgery may still be
a reasonable therapeutic strategy if all other visible disease can be resected.
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Postoperative chemotherapy might be considered in these patients. Close follow-up of
the lesion with RCR is warranted to allow localized treatment or further resection for an
in-situ recurrence.

Key Evidence

e Studies by Benoist et al (52), Fiorentini et al (53), and Tanaka et al (54) (see Table 2 in
Section 2) report the proportion of liver metastases with RCR located intraoperatively
(37%, 49%, and 36%, respectively), found by pathologic examination of resected areas
(80%, 63%, and 24%), and with recurrence (74%, 81%, and 41%). Complete response was
17%, 19%, and 51% of liver metastases.

e Benoist et al (52) and Elias et al (39) reported that 16% and 27%, respectively, of patients
had a true complete response.

e Postoperative chemotherapy was given in all except one study (not mentioned by
Fiorentini et al (53)) and either to all patients or to those with missing liver metastases in
an area that was not resected.

e Four of the studies administered chemotherapy by hepatic arterial infusion (HAI) to either
some or all patients. Elias et al (55) found lower recurrence with HAl than with systemic
treatment.

Qualifying Statements

These studies provide evidence that a large proportion of liver metastases with RCR
still contain viable tumour cells, but the studies were not designed to compare long-term
survival between patients with RCR lesions that were resected and those that were left in
place. The extrapolation of data from other studies suggests that resection should improve
survival. Several articles on downstaging recommend limiting the duration of presurgical
chemotherapy in order to minimize areas of liver metastases with RCR, which are then
difficult to locate and resect (49-51). These studies used repeat imaging during
chemotherapy with resection as soon as was technically feasible.
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Updating
This document will be reviewed in three years to determine if it is still relevant to current
practice and to ensure that the recommendations are based on the best available evidence. The
outcome of the review will be posted on the CCO website. If new evidence that will result in changes
to these recommendations becomes available before three years have elapsed, an update will be
initiated as soon as possible.

Funding
The PEBC is a provincial initiative of Cancer Care Ontario supported by the Ontario Ministry of
Health and Long-Term Care. All work produced by the PEBC is editorially independent from the
Ontario Ministry of Health and Long-Term Care.

Copyright
This report is copyrighted by Cancer Care Ontario; the report and the illustrations herein may not be
reproduced without the express written permission of Cancer Care Ontario. Cancer Care Ontario
reserves the right at any time, and at its sole discretion, to change or revoke this authorization.

Disclaimer
Care has been taken in the preparation of the information contained in this report. Nonetheless, any
person seeking to apply or consult the report is expected to use independent medical judgment in the
context of individual clinical circumstances or seek out the supervision of a qualified clinician. Cancer
Care Ontario makes no representation or guarantees of any kind whatsoever regarding the report
content or use or application and disclaims any responsibility for its application or use in any way.

For information about the PEBC and the most current version of all reports,
please visit the CCO website at http://www.cancercare.on.ca/ or contact the PEBC office at:
Phone: 905-527-4322 ext. 42822 Fax: 905 526-6775 E-mail: ccopgi@mcmaster.ca
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QUESTIONS

1. Should surgery be considered for colorectal cancer (CRC) patients who have liver
metastases plus (a) pulmonary metastases, (b) portal nodal disease, or (c) other
extrahepatic metastases (EHM)?

2. What is the role of chemotherapy in the surgical management of CRC with liver
metastases in (a) patients with resectable disease, and (b) patients with initially
unresectable disease that becomes downsized with chemotherapy (conversion)?

3. What is the role of liver resection when one or more liver metastases have radiographic
complete response (RCR) following chemotherapy?

INTRODUCTION

A systematic review addressing the above questions was prepared by members of the
Surgical Oncology Program at Cancer Care Ontario (CCO) together with a team of Ontario
surgeons and oncologists (1).

The Program in Evidence-Base Care (PEBC) was asked to prepare Clinical Care
Guidelines/Recommendations using a draft version of this review as the evidence base. The
review was rated as 5/11 points using the AMSTAR tool (see Appendix 1) (2). Two of the
questions were judged not applicable, making the effective rating 5/9. The description
below applies to the systematic review and only a brief summary of the results is given.
Additional evaluation of the original publications by the Working Group is reported at the end
of this section.
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QUAN ET AL (1) REVIEW
METHODS
Literature Search Strategy

MEDLINE and EMBASE databases were searched in January 2010, using the terms
‘colorectal neoplasm’ or ‘colorectal cancer’ as text or MeSH/EMBASE subject headings. These
results were combined with ‘liver neoplasm,’ ‘hepatectomy,’ ‘hepatic surgery,’ and ‘liver
resection.’ In addition, the reviewer (CN) consulted with content experts and hand-searched
the reference lists of the included articles and review articles found in the search. The
results were restricted to full English language reports of human studies published from 1995
to the first week of January 2010.

Study Selection Criteria
Inclusion Criteria
e Randomized controlled trials (RCTs) with > 50 patients
e Prospective or retrospective case series with the following:
a) Question 1c, 2a, 2b: >50 patients®
b) Question 1a, 1b: > 25 patients®
c) Question 3: No sample size limit
* Total number of patients in the study; the number of patients with the disease of interest was often less.

Exclusion Criteria

o Editorials, letters, comments; narrative reviews, unless there was an explicitly defined
systematic literature search.

e Studies assessing radiofrequency ablation, portal vein embolization, hepatic arterial
infusion for administering chemotherapy, photodynamic therapy, or repeat liver
resections.  Studies using (but not focusing on or assessing) these techniques in
conjunction with liver resection were not excluded.

e Studies reporting treatment of primary CRC only.

e Studies assessing liver transplantation.

e Studies reporting only markers and enzymes outcomes or quality of life outcomes.

Outcomes of Interest

The primary outcomes were median survival, three-year survival, and five-year
survival. The recurrence rate was also noted for Question 1 (EHM). Postoperative
complications and chemotherapy-related hepatic injury were additional outcomes for
Question 2 (chemotherapy).

RESULTS
Literature Search Results

The search resulted in 3610 non-duplicate articles that were initially screened using
the citation and abstract by one of the authors (CN). Six hundred fifty-nine (659) full
publications were obtained and screened by two authors (CN and RM), and 83 of these articles
were retained for inclusion in the review. One reviewer (CN) extracted the data, and in cases
of uncertainty the results were reviewed by a second reviewer (RM).

Studies Included

Most of the studies included are retrospective or prospective case series. In addition,
there are three reports of randomized control trials (RCTs) of chemotherapy.
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Compilation of Study Results
The data from the relevant publications were extracted and compiled in a separate
table for each question.

Summary of Studies

1a) Liver plus Pulmonary Resection
Fourteen studies with liver and lung resection were included in the review. There was a
median of 30 patients (n=15-131). The two largest studies (> 50 patients) reported a five-
year survival of about 30%.

1b) Portal Nodal Disease

Portal nodes are defined in the literature review as those lymph nodes found in the
hepatoduodenal ligament. Of 16 articles listed in the review, six were not included in the
analysis as they gave only a general description of nodal location (regional, extrahepatic,
or abdominal). All the studies included only small numbers of patients (n=7-35) with
lymph node involvement. The five-year survival was 0% in two studies, and from 5% to
33% in six other studies, compared to 26% to 53% in patients without lymph node
involvement.

1c) Liver plus Other Metastases
Of the fourteen studies included in the review, six did not specify the extrahepatic sites
or give a breakdown of survival by site. The five-year survival was from 0% to 51%.
Carpizo et al (3) reported the five year survival by site as 23% locally invasive (histological
invasion of the diaphragm, portal vein, vena cava, or right adrenal/kidney), 30%
peritoneum, 51% ovary, and 28% multiple sites, compared to 49% in patients without EHM.

2a) Chemotherapy in Resectable Liver Metastases

The review included 28 retrospective or prospective case series , one multinational RCT of
perioperative chemotherapy plus surgery versus surgery (4) (European Organization for
Research and Treatment of Cancer [EORTC] Intergroup trial 40983), and one study
presenting a pooled analysis of two RCTs of postoperative chemotherapy (5). The RCTs
reported improvements in progression free survival (PFS), though not quite reaching
statistical significance. The non-randomized trials used a variety of chemotherapy
regimes, cycles, and timing with respect to surgery.

2b) Conversion Chemotherapy in Initially Unresectable Liver Metastases
The review consisted of 10 studies. An average of 14% of patients underwent liver
resection. In five studies the three-year survival was from 52% to 100%, and was similar to
survival in patients with liver resection who were considered resectable without
chemotherapy. Two studies reported the five-year survival, 42% for one and 33% for the
other.

3. Radiographic Complete Response Following Chemotherapy
Five studies were included that dealt specifically with liver resection when there is an
RCR to chemotherapy (lesions no longer visible on cross-sectional imaging). They reported
percentages for the proportion of “missing” liver metastases located intraoperatively
(37%, 49%, and 36%), found by pathologic examination of resected areas (80%, 63%, and
24%), or with recurrence (74%, 81%, and 41%). Complete response was therefore 17%,
19%, and 51% of lesions or 16%, 27%, and 62% of patients.
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CONCLUSIONS

The overall conclusion was that “a multidisciplinary approach, including surgeons, medical
oncologists, and interventional radiologists is critical to improve outcomes.” Specific
conclusions were given for each question.

e In a highly select patient group with pulmonary metastatic disease, liver and lung
resection may be performed with reasonable outcomes if all pulmonary metastases
and liver metastases can be completely removed.

e Routine liver resection is not recommended in patients with portal nodal disease,
including radiologically suspicious portal nodes or malignant portal nodes found
preoperatively or intraoperatively.

e Routine liver resection is not recommended in patients with non-pulmonary EHM.

e RCTs showed a trend in favour of perioperative chemotherapy that did not reach
statistical significance. Additional trials are needed.

e The data suggest that patients who are initially unresectable may benefit from
receiving chemotherapy to identify a subset of patients in whom successful conversion
to resectability is achieved.

e Surgical resection of all lesions, including lesions with RCR, is recommended when
technically feasible and adequate functional liver can be left as a remnant.

PREPARATION OF SECTION 1 GUIDELINES AND RECOMMENDATIONS: ADDITIONAL
LITERATURE REVIEW

METHOD

During the reading of the systematic review and preparation of the guideline
recommendations by the Working Group, the Group determined that additional information
from the included studies might be important in their interpretation. For the question on
portal nodes, the study location (surgical centres), time period, macroscopic or microscopic
involvement, and chemotherapy given were recorded. Some of the other studies were
reexamined where the results appeared unclear or inconsistent.

RESULTS
Liver plus Pulmonary Resection

Fourteen studies with liver and lung resection were included in the systematic review.
The median five-year survival was 31% (9% to 74%). The relatively high survival of 74%
reported by Shah et al (6) was calculated from the date of the first metastasectomy instead
of the second (usually pulmonary) metastectomy used in several other studies; however, the
median overall survival was still 42.2 months after the last metastasectomy. Shah et al
reported the use of aggressive surgical therapy plus pseudoadjuvant chemotherapy after liver
resection (51% received 5FU or irinotecan). Recurrence was treated with repeated liver
metastasectomy in seven patients (18%) and repeat lung resections in 12 patients (31%).

Portal Nodal Disease

One additional study was located from the reference lists. Data sorted by timing of
detection are given in Table 1 (3,7-18). All studies included only small numbers of patients
(n=7-35) over several years in a limited number of surgical centres in France (five studies),
Japan (three studies), Germany (one study), and the United States (USA) (one study).

While five-year survival after liver resection was reported as 0% in some of the older
studies, it was 12% to 33% in the five most recent studies (see Table 1). The three-year
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survival was 27% to 56%. Adam et al (8) performed a resection in patients responding to or
stabilized with preoperative chemotherapy and found five-year survival of 25% with pedicular
node involvement, and 0% with celiac or para-aortic involvement. Adjuvant chemotherapy
was routinely recommended. Jaeck et al (16) found 38% survival at three years when only
Area | nodes were involved. A later study (15) found that the involvement of either Area 1 or
Area 2 nodes resulted in much better survival than if both areas were involved (three-year
survival of 36% for one area versus 18% for both areas; five-year survival of 26% versus 0%).
Adjuvant chemotherapy based on pathologic examination and after multidisciplinary
conference discussion was given in 36/45 patients; five-year survival was 23% versus 0% in
those without adjuvant chemotherapy. The authors noted the evolution in treatment of
colorectal liver metastases since their previous study, including perioperative chemotherapy
and aggressive surgical resection (15).

Liver plus Other Metastases

The range in five-year survival for patients with resected liver metastases (no EHM
present) was reported in six studies as 34% to 53%. Three year survival with liver plus EHM
was 20% to 40% in most reported studies. Five year survival was 15% to 32%. Overall, these
rates are about 30% to 50% of those found in patients with resected liver metastases but
without EHM, though the data are not consistent across the various extrahepatic sites. For
peritoneal metastases, Elias et al (9) reported three-year and five-year survival rates of 28%
and 16%, respectively, while Carpizo et al (3) reported survival of 41% and 30%. Carpizo et al
also found that ovarian metastases did not affect survival (five-year survival of 51% compared
to 49% without EHM). Rees et al (19) reported on local infiltration to the diaphragm and
other organs with a five-year survival of 34% and 30% (36% without EHM). In contrast, two
studies reported 0% survival with para-aortic lymph node metastases.

Radiographic Complete Response (RCR) Following Chemotherapy

The studies involving liver resection after RCR are summarized in Table 2 (11, 20-23).
The Auer et al study (24) was obtained from the authors but is excluded as it was not
published until after the date of the literature search. The Elias studies (11,23) included one
patient with 38 areas of LM, and Tanaka et al (22) included patients with one to 29 liver
metastases. The other studies excluded patients with more than nine or ten liver metastases
(20,21). Four of the studies administered chemotherapy by HAI to either some or all patients.
Elias et al (23) found that recurrence is lower with HAI than with systemic treatment. Several
articles on downstaging recommended limiting the duration of presurgical chemotherapy in
order to minimize areas of liver metastases with RCR, which are then difficult to locate and
resect (25-27).
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Table 1: Outcomes for patients with portal nodal disease.

Stud Survival
Resection udy or i . .
Author (Year) Date Author Nodes Involved # of | Median, 3 5 Chemotherapy Detection of Nodal Involvement
L . Pts | months | year | year
ocation %) %)
Aoki et al. 1988- Tokyo, Positive + 187 35 49 30 54% of patients, mostly | Preoperatively, intraoperatively
(2008)7 2005 Japan negative* older drugs ?)
Fepatodugdenal 9 48 56 NR
igament
Adam et al 1992- Villejuif, Negative 710 65 68 53 | Preoperative Preoperatively or intraoperatively
(2008)8 2006 France ) (oxaliplatin or
Ped]cular T 26 30 25 irinotecan?)
Carpizo et al 1992- New York, Negative 1242 55 67 49 | Some patients, better Preoperatively or intraoperatively
(2009)3 2007 USA Hepatoduodenal survival with irinotecan,
ligament + 27 26 31 42 | oxaliplatin, biologicals
hepatic artery vs. older agents (p=0.13)
Elias et al 1987- Villejuif, Negative 265 41 NR 34 | About 1/2 received Intraoperatively, preoperatively
(2003)° 2001 France 5FU + folinic acid, +/- (?). En bloc lymphadenectomy of
Hepatoduodenal . . .
ligament 12 NR 27 27 | oxaliplatin or irinotecan | suspected nodes
Elias et al 1987- Villejuif, Negative 219 NR 56 33
(2004)10:11 2001 France Hepatoduodenal
subset with RO ligament 10 | N | 33| 33
Kokudo et al 1980-98 Tokyo, Negative 66 NR NR 50 No, recommended for Intraoperatively but not
(1999)'2 Japan further studies preoperatively. At least one
Hepatoduodenal 9 NR 0 0 principle node resected in all
ligament patients since July 1995 (n=44).
Beckurts et al 1987-94 Munchen, Negative 91 NR 48 22 Not mentioned Preoperatively in 6 patients,
(1997)"3 Germany Hepatoduodenal routine lymphadenectomy in rest;
ligament 35 NR 3 0 mean 3 nodes in all patients
Nakamura et 1978-98 Hamamatsu- | Negative 36 NR NR 43 | Not mentioned Lymphadenectomy in all patients
al (1999) shi, Japan 1978-89; patients with palpable
Hilar nodes £ 7 NR 33 33 nodes 1990-98
Oussoultzoglou | 2002- Strasbourg Area 18§ 17 19 34 26 | Oxaliplatin, Irinotecan, Lymphadenectomy if suspicious
et al (2009)" 2006 Cedex, Area 2§ 10 20 40 27 | Bevacizumab or nodes during laparotomy, or high
France Area1and 2§ 18 20 18 NR | Cetuximab; better risk of involvement. § Not
outcomes with chemo detected radiologically
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Resection

Study or

Survival

Author (Year) Date Author Nodes Involved #:,& f Medi;arr]'n, 3- > Chemotherapy Detection of Nodal Involvement
Location months y(cz/a)r y(cz/a)r
Jaeck et al 1993-98 Strasbourg Negative 143 52.8 62 46.7 | Not mentioned Lymphadenectomy in all patients,
(2002)1¢ Cedex, preoperative status not indicated
France Areal§ 8 NR 38 NR
Ambiru et al 1984-97 Chiba, Negative 141 NR 45 27 | Some patients Routine lymphadenectomy; not
(1999)"7 Japan Hepatoduodenal detected by imaging
l.epa oduodenat | g NR 13 | 13
igament
Laurent et al 1985- Bordeaux, Negative 133 45 56 43 | About 1/2 patients Lymphadenectomy of specific
(2004)18 2000 France Hepatic pedicle received 5FU (older nodes (mean 3.3 nodes); only
(sites 12a, 12b 23 23 27 5 drugs), no effect patients without macroscopic

12p, 8a)

involvement

Abbreviations: 5FU = 5-fluorouracil; Pts. = patients; vs. = versus; NR = not reported.

* Of the 187 patients, 37 had extrahepatic metastasis: 21 distant organs, 13 localized peritoneal seeding, and 9 hilar lymph nodes (includes 3 patients with
other extrahepatic metastasis)
1 Distal to the gastroduodenal artery branch; 8 patients also had lung metastasis

¥ Clearance (lymphadenectomy) of the hepatoduodenal ligament, retropancreatic, and celiac axis nodes

§ Lymphadenectomy of nodes in Area 1 (hepatoduodenal ligament and retropancreatic portion) and Area 2 (around the common hepatic artery and celiac axis;
not part of the portal node definition)
1 At least one of the following: >=3 liver metastases, metastasis in segments 4 or 5, or high CEA
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Table 2: Liver metastases (LM) with radiographic complete response to preoperative chemotherapy (missing or disappearing
lesions).

Patients with Radiographic Complete Response Number of Persistent LM
Detecti p ti Observed / Total Monitored LM with
Stwdy | hethod Chemotherapy 7 7L FLM WithRCR | Complete
Patients Per . . Pathology | Recurrence | Total Response
Total Patient Total Per Patient operative
Benoist et | CT + FU+folinic acid +/- 38 183 | <10 66 Mean 1.7 20/66 12/15 23/31 (74%) | 55 11 (17%)
al. 20062 Ultrasound oxaliplatin or irotecan, mean (37%) (80%) (83 %)
’ systemic 4.842.5
Fiorentini Floxuridine by HAI 48 <9 106 | Mean 2.2 52/106 22/35 33/106 1 yr 20 (19%)
t al CT + (49%) (63%) (31%)
2008;1 Ultrasound 86/106 2 yr
(81%)
5FU + folinic acid + 23 Median 6 86 Mean 3.7 31 /86 11/45 11/27 42 44 (51%)
Tanaka et cisplatin by HAI (n=56); 13 (1-29) (G6%) 1 | 24%)t (41%)t (49%)
al. 200922 CT also received oxiplatin
’ systemically; 7 received
only systemic treatment
Patients
Patients with Persistent LM with
Observed / Total Monitored Complete
Intra- Pathology | Recurrence | Total Response *
operative
Benoist et | CT + FU+folinic acid +/- 38 183 | <10 66 Mean 1.7 9/38 12/15 11/14 (79%) | 32 6 (16%)
al. 20062 Ultrasound oxaliplatin or irotecan, mean (24%) (80%) (84%)
’ systemic 4.8+2.5
5FU+oxaliplatin or 11 (+4)F | 109 | Median7 54 1 | Median 2 4/15 6/11 3/11 (27%) 11/15 | 4 (27%)
Elias et al CT + MRI + | irinotecan by IV (n=6); Mean 9.9 Mean 4.9 (27%) (55%) (73%)
200411 > | Ultrasound | systemic chemo +oxiplatin (2-12, (1-3,
¥ by HAI (n=5) 38 in one 37 in one
patient) patient)
Elias et al Folinic acid, 5FU, 16 134 | Median 6 69 Median 2 Excluded | Excluded | 6/16 (38%) 6/16 10 (62%)
20072 ’ CT + MRI + oxaliplatin, or irinotecan: Mean 8.4 Mean 4.3 if excised (38%)
(overlaps Ultrasound systemic or by HAI (2-12, 38 (1-6; 11, 32
Elias 2004) in one in one
patient) patient each)

* No tumour detected interoperatively or by pathological exam of resected tissue and no recurrence at the site on follow-up.

T Of 31 LM with macroscopic residual metastases observed by laparotomy, 14 were treated by microwave ablation and the other 17 resected; of those
resected 11 had viable tumour cells and 6 had no viable tumour cells. Of 55 LM with no macroscopic residual metastases, liver resections included
the sites of 28 and no viable tumour cells found, while 27 left in place resulted in 11 recurrences in situ.

¥ 4 of the 15 patients had disappearing LM located interoperatively and were excluded from the study. The number of lesions is only for the 11 other
patients. Missing LM were defined as those missed by at least one of the imaging techniques (CT, MRI and/or ultrasound). Only 5 patients had at least
one LM missed by all three techniques.
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CLINICAL TRIALS IN PROGRESS

Clinical trial registries at the US National Institutes of Health (NIH)
(http://clinicaltrials.gov, http://www.cancer.gov/clinicaltrials) (28,29) were searched for
ongoing or recently completed Phase Ill chemotherapy trials that met the scope of the
review. These studies are detailed in Appendix 2. Three studies involve neoadjuvant
chemotherapy: one study from China reporting on neoadjuvant XELOX (oxaliplatin plus
capecitabine) and two studies from the US comparing perioperative (neoadjuvant plus
adjuvant) to adjuvant chemotherapy (FOLFOX4 in China; mFOLFOX6 or FOLFIRI in the US). In
addition, another study compares perioperative chemotherapy with and without cetuximab,
one compares adjuvant oxaliplatin and capecitabine to follow-up, and the rest compare
various regimens of adjuvant chemotherapy. There are also several other ongoing Phase Il
trials in the registry that compare various chemotherapy agents for neoadjuvant or adjuvant
use (Question 2a), and some additional non-randomized studies on conversion therapy
(Question 2b).

CONCLUSIONS
The conclusions reached after this reevaluation of the studies are those given in
Section 1: Guideline Recommendations.
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Appendix 1. AMSTAR rating of systematic review.
1. Was an ‘a priori’ design provided? Yes

2. Was there duplicate study selection and data extraction? Yes
(Second reviewer in cases of uncertainty)

3. Was a comprehensive literature search performed? Yes
(Text, MESH, and Embase terms given; search strategy not provided; consulted reference
lists and content experts)

4. Was the status of publication (i.e. grey literature) used as an inclusion criterion? Yes
(only fully-published English language reports)

5. Was a list of studies (included and excluded) provided? Yes/No
(not provided, but stated it is “available upon request”)

6. Were the characteristics of the included studies provided? Some (Yes/No)
(number of patients, survival, chemotherapy for Question 2; other data necessary for
interpretation was missing)

7. Was the scientific quality of the included studies assessed and documented? No
(only RCT or case series, minimum patient numbers specified)

8. Was the scientific quality of the included studies used appropriately in formulating
conclusions? No

9. Were the methods used to combine the findings of studies appropriate? Not
applicable
10. Was the likelihood of publication bias assessed? Not applicable

11. Was the conflict of interest stated? No
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Appendix 2. Phase lll clinical trials in progress (clinicaltrials.gov/ (28), Clinical Trials, NCI
database (29)).
NCT ID, Trial

other ID Stage Location Brief and Official Titles of Trials

Neoadjuvant (before resection)

NCT00630045, | Recruiting China Phase 3 Study of Surgery Combined With Neoadjuvant

OXALIC Chemotherapy(XELOX) in Colorectal Cancer With
Resectable Liver Metastasis
A Phase Il Study of Surgery in Combination With
Neoadjuvant Chemotherapy of Oxaliplatin  Plus
Capecitabine in Colorectal Cancer With Resectable Liver
Metastasis

Neoadjuvant + Adjuvant (Perioperative) vs. Adjuvant

NCT01189227, | Complete United Combination Chemotherapy Before or After Surgery in

NSABP-C-11 (Dec 2011) States Treating Patients With Colorectal Cancer With Liver
Metastases That Could Be Removed By Surgery
Phase Ill Randomized Study of Postoperative Versus

Perioperative Chemotherapy in Patients With Potentially
Resectable Hepatic Colorectal Metastases

NCT01035385 Recruiting China Compare FOLFLOX4 in Preoperative and Postoperative
and Postoperative in Resectable Liver Metastasis
Colorectal Cancer (MCC)

Phase Il Study to Compared Preoperative and
Postoperative With FOFLOX4 Chemotherapy and
Postoperative With FOFLOX4 Chemotherapy in Patients
With Resectable Liver Metastasis From Colorectal Cancer

Neoadjuvant + Adjuvant (Perioperative)

NCT00482222, | Recruiting United Combination Chemotherapy With or Without Cetuximab
USCTU-4351, Kingdom Before and After Surgery in Treating Patients With
USCTU-EPOC Resectable Liver Metastases Caused By Colorectal
Cancer
A Prospective Randomised Open Label Trial of
Oxaliplatin/Fluoropyrimidine Versus

Oxaliplatin/Fluoropyrimidine Plus Cetuximab Pre and
Post Operatively in Patients With Resectable Colorectal
Liver Metastasis Requiring Chemotherapy

Adjuvant

NCT00394992, Recruiting Netherlands | Adjuvant Xeloda Plus Eloxatin +/- Avastin After Radical

HEPATICA Resection of Liver metastasis of Colorectal Cancer
Randomized Phase lll Study Post Radical Resection of
Liver Metastasis of Colorectal Cancer: Bevacizumab in
Combination With XELOX as Adjuvant Chemotherapy vs.
XELOX Alone

NCT00869271, | Completed China Postoperative Folfox4 Only Versus Folfox4 Plus

2009-01 Transhepatic Arterial Chemotherapy (TAC) in the
Treatment of Unresectable Liver Metastasis of
Colorectal Cancer
Postoperative Folfox4 Only vs. Folfox4 Plus TAC in the
Treatment Unresectable Liver Metastasis of Colorectal
Cancer: a Randomized Prospective Control Trial

NCT00156975, | Active Germany Oxaliplatin and Capecitabine Versus Follow-up After

ADHOC (Closed to Resection of Colorectal Liver Metastases

recruitment) Adjuvant  Chemotherapy @ With  Oxaliplatin and
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NCT ID,
other ID

Stage

Trial

Location

Brief and Official Titles of Trials

Capecitabine Versus Follow-up After Resection of
Colorectal Liver Metastases- Randomized Phase Il Study

NCT00143403,
CPT-GMA-301

Completed

Europe,
Asia,
Africa

South

Comparing Irinotecan and 5 FU/FA To 5-FU/FA After
Resection Of Liver Metastases For Colorectal Cancer

Multi-Centre Phase 1l Open Label Randomized Trial
Comparing CPT-11 In Combination With A 5-FU/FA
Infusional Regimen To The Same 5-FU/FA Infusional
Regimen Alone, As Adjuvant Treatment After Resection
Of Liver Metastases For Colorectal Cancer

NCT00268398,
GERCOR-C02-1

Completed

J Clin Oncol
30, 2012
(suppl; abstr
3506)

France

Combination Chemotherapy in Treating Patients With
Colorectal Cancer and Liver Metastases

Essai De Phase Ill De Chimiotherapie Par FOLFOX 4 Ou
Par Une Succession FOLFOX 7 - FOLFIRI Chez Des
Patients Ayant Des Metastases Resecables D'Origine
Colorectale - MIROX

Phase Ill Randomized Study of Oxaliplatin, Fluorouracil,
and Leucovorin Calcium (FOLFOX 4) Versus High-Dose
Oxaliplatin, Fluorouracil, and Leucovorin Calcium
(FOLFOX 7) Followed by Irinotecan Hydrochloride,
Fluorouracil, and Leucovorin Calcium (FOLFIRI) in
Patients With Colorectal Cancer Metastatic to the Liver

Initially Unresec

table

NCT00610636,
9100015204

Recruiting

Taiwan

Treatment Outcomes After

FOLFOX-4 Therapy

of Hepatic Metastasis

Oncologic Qutcomes of Surgical Versus Non-Surgical
Methods for the Treatment of Resectable Colorectal
Liver-Confined Metastases Converted From Initially Non-
Resectable Metastases by FOLFOX-4 Neoadjuvant
Chemotherapy: A Randomized Clinical Trial
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THE PROGRAM IN EVIDENCE-BASED CARE

The Program in Evidence-based Care (PEBC) and the Surgical Oncology Program (SOP)
are initiatives of the Ontario provincial cancer system, Cancer Care Ontario (CCO) (1). The
PEBC mandate is to improve the lives of Ontarians affected by cancer, through the
development, dissemination, implementation, and evaluation of evidence-based products
designed to facilitate clinical, planning, and policy decisions about cancer care. The mandate
of the SOP is to continually improve the quality and accessibility of cancer surgery across
Ontario. The SOP and PEBC have worked collaboratively on a humber of occasions to develop
evidence-based materials relevant to the surgical community in Ontario.

The PEBC is well known for producing evidence-based guidelines, known as Evidence-
based Series (EBS) reports, using the methods of the Practice Guidelines Development Cycle
(1,2). The EBS report consists of an evidentiary base (typically a systematic review), an
interpretation of and consensus agreement on that evidence by our Groups or Panels, the
resulting recommendations, and an external review by Ontario clinicians and other
stakeholders in the province for whom the topic is relevant. The PEBC has a formal
standardized process to ensure the currency of each document, through the periodic review
and evaluation of the scientific literature and, where appropriate, the integration of that
literature with the original guideline information.

As part of its quality improvement mandate, the SOP works with surgeons to identify
knowledge gaps and problems in the organization and delivery of services, develops indicators
to measure performance, supports local champions and fosters communities of practice. As
cancer surgery is performed at both academic and community hospitals, surgeons across the
province participate in expert panels along with other clinicians, health care administrators,
other health care professionals, and methodologists as needed for specific quality initatives
including guidelines.
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The Evidence-Based Series

Each EBS is comprised of three sections:

e Section 1: Guideline Recommendations. Contains the clinical recommendations
derived from a systematic review of the clinical and scientific literature and its
interpretation by the Group or Panel involved and a formalized external review in
Ontario by review participants.

e Section 2: Evidentiary Base. Presents the comprehensive evidentiary/systematic
review of the clinical and scientific research on the topic and the conclusions reached
by the Group or Panel.

e Section 3: EBS Development Methods and External Review Process. Summarizes the
evidence-based series development process and the results of the formal external
review of the draft version of Section 1: Guideline Recommendations and Section 2:
Evidentiary Base.

DEVELOPMENT OF THIS EVIDENCE-BASED SERIES
Development and Internal Review

The CCO SOP considered this topic to be of high priority because of advances in
chemotherapy and expanding indications for liver resection. A working group of clinical
experts was established to prepare a systematic review on the role of liver resection for
colorectal cancer metastases. The PEBC was then contacted to continue the process by
preparing a practice guideline based on this systematic review, including the regular internal
and external review process, professional consultation, and knowledge dissemination. The
final version of the systematic review incorporated feedback obtained during the guideline
development process.

This EBS was developed by the Working Group and the Expert Panel which were
constituted for the development of this guideline. The series is a convenient and up-to-date
source of the best available evidence on the role of liver resection in CRC metastases,
developed through a review of the evidentiary base, evidence synthesis, and input from
external review participants in Ontario. A list of the Working Group and Expert Panel
members is given in the Appendix at the end of Section 1. The participants represented the
various sites in Ontario designated as HPB surgical centres meeting the Standards set by CCO.
HPB surgeons and medical oncologists were part of the Working Group, while the Expert Panel
also included radiologists, general surgeons, and a thoracic surgeon.

Report Approval Panel:

Prior to the submission of this EBS draft report for external review, the report was
reviewed and approved by the PEBC Report Approval Panel (RAP), which consists of two
members, including an oncologist, with expertise in clinical and methodology issues. The
report was approved by the RAP with the following suggestions for minor changes and the
Working Group responses:

Section 1
e Background: It was suggested that this section be more succinct.
« The authors shortened the section and reformatted it for better readability.

e It was suggested that the authors state in more explicit terms that the quality of evidence
is poor, conclusions are thus not robust, and that recommendations are associated with
limitations.

« The authors added text in the Background to this effect. The authors note that
several of the Qualifying Statements or Key Evidence statements indicate that the
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evidence is limited and based on non-controlled trials (retrospective/prospective
series or cohorts). Wording in Question 2a on perioperative chemotherapy has been
altered to clarify that these RCTs showed trends but these were not statistically
significant. A table has been added to Section 2 of the Guideline which lists some of
the RCTs currently in progress.

Recommendations and Key Evidence 2a) It was suggested to remove details of the case
series studies in the Key Evidence as there were RCTs.
o The authors edited this section.

The authors should be careful and review specifics of language that is associated with
implications of a comparison. Given the context of a PEBC document, “improved”
suggests a comparison and by definition, case series do not provide this.

o Reformatting the Background and adding a paragraph on the role of liver resection
with respect to long-term survival provide a better framework for the guideline. This
information was in the Review article on which the Guideline is based but had not
been included in Section 1. Key Evidence of Question 1A noted by the reviewer was
reworded for both accuracy and clarity. Minor changes were incorporated for some of
the other questions.

The second qualifying statement in Part 2A (perioperative chemotherapy) related to the
Sargent citation appears to be overstated. These populations are very different and
taking data from the adjuvant situation and considering these for the population
associated with this guideline may be more so regarded as hypothesis-generating as
opposed to generalizability. The word “reasonably” appears to overstate generalizability.
At a methodologic level, the authors should expand upon the implications of “even higher
absolute risk reduction benefit”. Given the much poorer outcome of the patient
population considered in this guideline, as compared with those receiving adjuvant
chemotherapy, even large reductions in the HR (as compared with those seen in RCTs
testing adjuvant therapy) may be associated with relatively marginal absolute gains in
time-dependent endpoints. This risk is particularly so given the lack of quality data on
overall survival (at least pending any follow-up reporting of the EORTC trial).

« The Qualifying Statement has been modified to reflect current practice, and discussion

of the magnitude of the risk reduction was removed.

The report does not differentiate management, especially perioperative neo/adjuvant
chemotherapy, for patients who have or have not received adjuvant chemotherapy at the
time of their initial diagnosis. The authors should consider whether this deserves
comment.

o Details of the RCTs on chemotherapy were added to the Key Evidence for Question 2A
on perioperative chemotherapy. Qualifying statements were added indicating that
perioperative chemotherapy prior to liver resection should be of limited duration (six
weeks). Further management details should be on an individual basis and discussed at
the MCCs.

Section 2

Introduction: It was suggested that details of the AMSTAR rating be given.
e The authors added Appendix | containing a summary of the questions and ratings.
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e Additional Review of the Literature - Method: It was suggested that this section be more
succinct.

« The authors of the systematic review revised the draft of their manuscript, resulting in
the elimination of most of the discrepancies and additional information needs noted in
the draft of the guideline seen by RAP. Section 2 of the guideline was shortened and
modified to be consistent with the revised systematic review.

External Review by Ontario Clinicians and Other Experts

The PEBC external review process is two-pronged and includes a targeted peer review
that is intended to obtain direct feedback on the draft report from a small number of
specified content experts and a professional consultation that is intended to facilitate
dissemination of the final guidance report to Ontario practitioners.

Following the review and discussion of Section 1: Recommendations and Section 2:
Evidentiary Base of this EBS and the review and approval of the report by the PEBC Report
Approval Panel, Sections 1 and 2 were circulated to external review participants for review
and feedback. Box 1 summarizes the draft recommendations and supporting evidence
developed by the Expert Panel.

BOX 1:
DRAFT RECOMMENDATIONS (approved for external review February 9, 2012)

QUESTIONS
1. Should surgery be considered for colorectal cancer (CRC) patients who have liver metastases
plus (a) pulmonary metastases, (b) portal nodal disease, or (c) other extrahepatic metastases (EHM)?

2. What is the role of chemotherapy in the surgical management of CRC with liver metastases in
(a) patients with resectable disease in the liver, or (b) patients with initially unresectable disease in
the liver that is downsized with chemotherapy (conversion)?

3. What is the role of liver resection when one or more CRC liver metastases have radiographic
complete response (RCR) following chemotherapy?

TARGET POPULATION

Patients with liver metastases from CRC who have had or will have a complete (RO) resection
of the primary cancer and who are being considered for resection of the liver or liver plus extrahepatic
metastasis with curative intent.

RECOMMENDATIONS AND KEY EVIDENCE

The report “Hepatic, Pancreatic, and Biliary Tract (HPB) Surgical Oncology Standards,” a special report
of CCO/PEBC (16) provides standards for the management of primary and secondary liver cancer in
Ontario. These requirements include “a system of patient care that ensures multidisciplinary
management, including Multidisciplinary Cancer Conferences (i.e., tumour boards), involving the
appropriate health care professionals to ensure that patients receive the most appropriate treatment.”
Patients should be treated at a designated HPB Centre that has appropriate physical resources
(diagnostic equipment, operating rooms, intensive care unit [ICU]), staffing (surgeons with advanced
training in HPB surgery, nurses, radiologists, medical and radiation oncologists), and a high volume of
HPB surgeries (a minimum of 50 index HPB cases per year).

1. What is the role of liver resection in patients with extrahepatic metastases (EHM)?
1a) Pulmonary Metastases

Recommendation
| Patients with liver and lung metastases should be seen in consultation by a thoracic surgeon. |
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Combined or staged metastasectomy is recommended when, taking into account anatomic and
physiologic considerations, the assessment is that all pulmonary metastases can also be
completely removed. Furthermore, liver resection may be indicated in patients who have had a
previous lung resection, and vice versa.

Key Evidence

e Evidence from non-controlled studies consistently suggests that a combined liver and lung
metastasectomy leads to long-term survival (see Table 1 in the review by Quan et al (13)).
In studies with combined liver and lung resection, three year survival was 36-59%, and five
year survival was 9-74%.

o The relatively high survival of 74% reported by Shah et al (31) was calculated from the date
of the first metastasectomy instead of the second (usually pulmonary) metastectomy used in
several other studies; however, the median overall survival was still 42.2 months after the
last metastasectomy. In this study, patients with synchronous or metachronous presentation
of liver and lung metastases had no statistically significant difference in overall survival.
Shah et al (31) reported the use of aggressive surgical therapy plus pseudoadjuvant
chemotherapy (after potentially curative metastasectomy) following the liver resection (51%
received 5-fluorouracil or irinotecan). Recurrence was treated with repeated liver
metastasectomy in seven patients (18%) and repeat lung resections in 12 patients (31%).

Qualifying Statements

While the literature review tabulates the numbers of cases by the order of resection (in some studies,
the data are actually for the occurrence of metastases), most of the original publications do not
subdivide survival data according to the timing of resection. The order of surgery is often a reflection
of the order of occurrence and not a surgical choice. In cases of simultaneous hepatic and pulmonary
metastases, several of the included studies state that hepatic metastectomy was performed first.
Shah et al (31) indicate that this was to maintain pulmonary reserve and rule out unexpected
extrahepatic abdominal disease; lung resection was performed six weeks later. Patients with either
completely resected lung or liver metastases who later developed metastases at the other site were
not explicitly addressed in the review article; however, the evidence suggests that prior metastectomy
should not exclude the resection of new metastases.

1b) Portal Node Metastases

Definition

Portal nodes are defined in the literature review as those lymph nodes that are found in the
hepatoduodenal ligament. Jaeck et al (32) divide the hepatic pedicle lymph nodes into Area 1
(hepatoduodenal ligament and retropancreatic portion) and Area 2 (around the common hepatic artery
and celiac axis).

Recommendation

Routine liver resection is not recommended in patients with portal nodal disease. This group
includes patients with radiologically suspicious portal nodes or malignant portal nodes found
preoperatively or intraoperatively. Liver plus nodal resection, along with chemotherapy
(oxaliplatin, irinotecan, and/or targeted therapy combinations), may be an option, after a full
discussion with patients, in cases with limited nodal involvement and metastases that can be
completely resected. Chemotherapy is discussed in Question 2 (see qualifying statements).

Key Evidence

e Patients with portal nodal disease have a worse prognosis than do those without EHM (see
Table 1 in Section 2).

¢ While five-year survival after liver resection was reported as 0% in some of the older studies,
it is 12-33% in the five most recent studies (see Table 1 in Section 2). The three-year
survival was 27-56%.
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e Adam et al (33) performed resections in patients responding to or stabilized with
preoperative chemotherapy and found a five-year survival of 25% with pedicular node
involvement, and 0% with celiac or para-aortic involvement.

e A later study by Jaeck’s group (34) found that the involvement of either Area 1 or Area 2
nodes resulted in much better survival than if both areas were involved (three-year survival
36% for one area versus 18% for both areas; five year survival 26% versus 0%); adjuvant
chemotherapy was an independent predictor of overall survival in multivariate analysis.
They noted the evolution in treatment of colorectal liver metastases since their previous
study, including perioperative chemotherapy and aggressive surgical resection.

Qualifying Statements

Evidence is limited and based on prospective and retrospective case series of heterogeneous design.
Studies include small numbers of highly selected patients, with surgery performed in a limited number
of highly specialized centres. The location of nodes, microscopic or macroscopic involvement, type of
surgery, extent of lymphadenectomy (complete/ regional/selected nodes), use and type of
chemotherapy, and presence of other EHM are not consistent across the studies. Five-year follow-up is
incomplete in several publications. Some studies conclude that portal nodal involvement should not
be considered an absolute contraindication for the resection of colorectal liver metastases. The
improvement in surgical techniques, preoperative treatment, and use of more effective
chemotherapeutic agents all likely contributed to better survival in some of the recent studies.

Some members of the Expert Panel suggested resection only in patients with metastases that respond
to chemotherapy. While Adam et al (33) used this criterion in their study, presumably based on their
previous results (35), other publications concluded the response to neoadjuvant chemotherapy did not
correlate with overall survival (36). No consensus was reached on this issue.

1c) Metastases at Other Sites

Recommendation

Routine liver resection is not recommended in patients with non-pulmonary EHM. Liver plus
extrahepatic resection along with chemotherapy (oxaliplatin, irinotecan and/or targeted
therapy combinations) may be an option, after full discussion with patients, for metastases that
can be completely resected. Chemotherapy is discussed in Question 2 (see qualifying
statements).

Key Evidence

e Three-year survival following resection of liver plus EHM is 20% to 40% in most reported
studies (see Table 3 of the review by Quan et al (13)). Five-year survival is 15% to 32%.
Overall these rates are one third to one half of those found in patients with resected liver
metastases but without EHM, though data are not consistent across the various extrahepatic
sites.

e For peritoneal metastases, Elias et al (37) reported three-year and five-year survival rates of
28% and 16%, while Carpizo et al (38) reported survival rates of 41% and 30%.

e Carpizo et al (38) also found that ovarian metastases did not affect survival (five-year
survival of 51% compared to 49% without EHM).

e  Two studies reported 0% survival with para-aortic lymph node metastases.

e Several publications by Elias et al (37,39,40) form the basis of the consensus of the European
Colorectal Metastases Treatment Group (20), which is that “the presence of disease outside
the liver should no longer be considered a strict contraindication for liver resection provided
that the disease outside the liver is resectable.”
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e The Consensus Conference of the American Hepato-Pancreato-Biliary Association (41) also
concluded that “resection of intra-abdominal extrahepatic disease during hepatectomy for
colorectal liver metastases should be performed provided a negative resection margin is
achieved.”

Qualifying Statements

There appears to be an increasing number of institutions performing combined liver resection and
resection of EHM, although the evidence on outcomes is heterogeneous. The definitions for the site of
disease, presentation of disease, and type of surgery performed differ among studies. Only four
studies (see Table 3 in the review (13)) reported separate data for multiple extrahepatic sites other
than the hepatic lymph nodes.

2. What is the role of chemotherapy in the surgical management of CRC liver metastases?

2a) Resectable disease: Does perioperative chemotherapy result in an improved outcome in
patients having liver resection for CRC metastases?

Recommendation
Perioperative chemotherapy, either before and after resection, or after resection, is recommended
in patients with resectable liver metastatic disease. This recommendation extends to patients with
extrahepatic metastatic disease that can be completely resected (R0). Risks and potential benefits
of perioperative chemotherapy should be discussed in patients with resectable liver metastases.

Key Evidence
e The EORTC Intergroup trial 40983 reported by Nordlinger et al (42) is a multicentre RCT
comparing chemotherapy plus liver resection (6 cycles of FOLFOX4 before and 6 cycles after
surgery) to surgery alone. While 42% of the patients had previously received non-oxaliplatin
adjuvant chemotherapy for the primary cancer, patients who had received oxiplatin prior to
the trial start were excluded. The study was closed early (235 events accrued instead of the
planned 278 events) as “events had not accumulated at the pace anticipated but the
pressure from the medical community to have the trial results disclosed was very strong.”
They reported final progression-free survival (PFS) data for a protocol-unspecified interim
time-point with overall survival not reported (still being monitored).
e At interim analysis based on intention to treat (all randomized patients), there was
a 7.3% improvement in PFS at three years in the surgery plus chemotherapy group, a
trend that was not statistically significant (hazard ratio [HR], 0.79; confidence
interval [CI], 0.62 to 1.02; p=0.058). The median PFS was 18.7 months versus 11.7
months without chemotherapy. Reanalysis of the subset of patients who received
resection indicated a significant increase in PFS (HR, 0.73; Cl, 0.55 to 0.97;
p=0.025).
o Reversible postoperative complications occurred more often after chemotherapy
than with surgery alone (25% versus 16%; p=0.04).
e Perioperative chemotherapy reduced the risk of relapse by one quarter.

e The only other randomized trials are reported by Mitry et al (43) as a pooled analysis of two
smaller studies (FFCD Trial 9002 and ENG Trial) of 5-fluorouracil (5FU) postoperative
chemotherapy that were both stopped early due to slow accrual. The FFCD trial excluded
patients who had received chemotherapy in the year preceding liver surgery, while the ENG
trial excluded patients with prior chemotherapy for metastatic disease or metastases
diagnosed within six months of completion of adjuvant chemotherapy for the primary
tumour. There were trends in PFS and overall survival favouring the surgery plus
chemotherapy group (median overall survival, 62.2 versus 47.3 months; p=0.095) that did
not reach statistical significance.

e The 28 case series (see Table 4 in the review by Quan et al (13)) were heterogeneous in
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regimens and outcomes. Preoperative chemotherapy-induced liver damage (CILD) was
identified in some of the studies.

e Practice standards and guidelines support chemotherapy in metastectomy patients.

e An expert panel of the European Colorectal Metastases Treatment Group (including
several participants of the EORTC 40983 trial) recommends that “the majority of
patients with CRC liver metastases should be treated up front with chemotherapy,
irrespective of the initial resectability status of their metastases”(44).

e The Advanced Colorectal Cancer: ESMO Clinical Practice Guidelines supports the use
of perioperative chemotherapy (18).

e NCCN practice guidelines for colon and rectal cancers also support chemotherapy
plus resection for metastases (45,46).

Qualifying Statements

While results from confirmatory trials are awaited, the results from current evidence demonstrate
consistent trends that favour perioperative chemotherapy, to the extent that there has been a
widespread change in practice provincially and across other jurisdictions for the routine use of
perioperative chemotherapy.

In stage 3 and high-risk stage 2 primary CRC, there is a well-known one-third relative risk reduction in
recurrence with the use of adjuvant chemotherapy (47). Clinicians have therefore extrapolated that
patients with resected metastatic disease are likely to benefit.

The most widely recommended perioperative chemotherapy is an oxaliplatin-based combination. It is
well-established that chemotherapy exposure results in CILD or changes to the liver parenchyma.
Differences in surgical outcomes resulting from different types of liver damage have been reported
between irinotecan and oxaliplatin combination therapies and these differences have led to the
preferential use of oxaliplatin-based combinations. In the appropriate settings, an irinotecan-based
combination or fluoropyrimidine monotherapy may be reasonable alternatives.

Most studies recommend that the duration of preoperative chemotherapy be limited. Liver toxicity
and radiographic complete response (see Question 3) are more likely after prolonged exposure. Karoui
et al (48) found increased morbidity among patients with six or more cycles of chemotherapy, and the
Nordlinger et al trial (42) limited preoperative chemotherapy to six cycles. Most of the preoperative
chemotherapy studies for initially unresectable metastases (Question 2b) performed repeat imaging
during chemotherapy with resection as soon as was technically feasible (49-51).

Although there are fewer published data on resectable extrahepatic metastatic disease, the
recommendations of perioperative chemotherapy extend to this patient population. A reasonable
conclusion is that the evidence showing the benefit of adjuvant chemotherapy in stage 3 and high-risk
stage 2 CRCs could be extrapolated to support a perioperative chemotherapy strategy in extrahepatic
diseases.

2b) Initially unresectable disease: Should liver resection be performed in patients with initially
unresectable metastatic liver disease following conversion chemotherapy?

Recommendation
Liver resection is recommended in patients with initially unresectable metastatic liver disease
who have sufficient downstaging response to conversion chemotherapy. If complete resection
has been achieved, postoperative chemotherapy should be considered (see 2a).

Key Evidence

e The data suggest that patients who are initially unresectable may benefit from receiving
chemotherapy in order to identify a subset of patients in whom successful conversion to
resectability is achieved. In patients without EHM, preoperative chemotherapy gave a
partial or complete clinical response in 25-48% of patients, and led to complete resection in
15-36% (see Table 5 in the review by Quan et al (13)).

e This finding is consistent with the consensus statement of the American Hepato-Pancreato-
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Biliary Association, which states that preoperative chemotherapy permits complete
resection in 15-30% of patients (41).

e Survival rates after conversion chemotherapy plus liver resection was 52-100% at three years
(five studies) and 33-43% at five years (three studies), similar to rates in patients considered
resectable without chemotherapy

Qualifying Statements

This question dealt primarily with CRC metastases only to the liver. Some of the patients in the
reported studies had liver plus EHM, and the recommendations for Questionic would apply in these
cases.

While multiple studies have suggested that some patients can be made resectable via chemotherapy,
there are no RCTs, and these studies are largely case series. Different definitions of resectable were
used. There is no expectation that an RCT with a non-surgical arm will be initiated in this patient
population. Nonetheless, the data point to the potential for long term survival that has resulted in
strong consensus in the oncology community for the widespread adoption of conversion chemotherapy
with surgical intent.

Prolonged chemotherapy can result in liver toxicity (see Question 2a), surgical complications, and RCR
(see Question 3). Most of the studies of preoperative chemotherapy for initially unresectable
metastases used repeat imaging during chemotherapy with resection as soon as was technically
feasible (49-51).

3. What is the role of liver resection when one or more liver metastases have RCR following
chemotherapy?

Recommendation
Surgical resection of all lesions, including lesions with RCR, is recommended when technically
feasible and adequate functional liver can be left as a remnant. When a lesion with RCR is
present in a portion of the liver that cannot be resected, surgery may still be a reasonable
therapeutic strategy if all other visible disease can be resected. Postoperative chemotherapy
might be considered in these patients. Close follow-up of the lesion with RCR is warranted to
allow localized treatment or further resection for an in-situ recurrence.

Key Evidence

e Studies by Benoist et al (52), Fiorentini et al (53), and Tanaka et al (54) (see Table 2 in
Section 2) give the proportion of liver metastases with RCR located intraoperatively (37%,
49%, and 36%, respectively), found by pathologic examination of resected areas (80%, 63%,
and 24%), and with recurrence (74%, 81%, and 41%). Complete response was 17%, 19%, and
51% of liver metastases.

e Benoist et al (52) and Elias et al (39) reported that 16% and 27%, respectively, of patients
had a true complete response.

e Postoperative chemotherapy was given in all except one study (not mentioned by Fiorentini
et al (53)) and either to all patients or to those with missing liver metastases in an area that
was not resected.

e Four of the studies administered chemotherapy by hepatic arterial infusion (HAI) to either
some or all patients. Elias et al (55) found lower recurrence with HAI than with systemic
treatment.

Qualifying Statements

These studies provide evidence that a large proportion of liver metastases with RCR still contain viable
tumour cells, but the studies were not designed to compare long-term survival between patients with
RCR lesions that were resected and those that were left in place. The extrapolation of data from
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other studies suggests that resection would improve survival. Several articles on downstaging
recommend limiting the duration of presurgical chemotherapy in order to minimize areas of liver
metastases with RCR, which are then difficult to locate and resect (49-51). These studies used repeat
imaging during chemotherapy with resection as soon as was technically feasible.

Methods

Targeted Peer Review: During the guideline development process, five targeted peer
reviewers from Ontario and Alberta considered to be clinical and/or methodological experts
on the topic were identified by HBP Surgical Oncology working group. Several weeks prior to
completion of the draft report, the nominees were contacted by email and asked to serve as
reviewers. Four reviewers agreed and the draft report and a questionnaire were sent via
email for their review. The questionnaire consisted of items evaluating the methods, results,
and interpretive summary used to inform the draft recommendations and whether the draft
recommendations should be approved as a guideline. Written comments were invited. The
questionnaire and draft document were sent out on February 9, 2012. Follow-up reminders
were sent at two weeks and at four weeks. The HBP Surgical Oncology working group
reviewed the results of the survey.

Professional Consultation: Feedback was obtained through a brief online survey of health care
professionals in Ontario who are the intended users of the guideline. The survey was
distributed by email to HPB Community of Practice members (excluding those on the Expert
Panel), surgical oncology leads for each area of Ontario, Thoracic Community of Practice
members, medical oncologists with gastrointestinal (Gl) interest/expertise, and general
surgeons with Gl interest (subscribers to the CRC listserv).

Participants were asked to rate the overall quality of the guideline (Section 1) and
whether they would use and/or recommend it. Written comments were invited. Participants
were contacted by email and directed to the survey website where they were provided with
access to the survey, the guideline recommendations (Section 1), and the evidentiary base
(Section 2). The notification email was sent on February 9, 2012. The consultation period
ended on March 18, 2012. The HBP Surgical Oncology Working Group reviewed the results of
the survey.

Results

Targeted Peer Review: Three responses were received from the reviewers. The fourth
reviewer had to decline due to other commitments. Key results of the feedback survey are
summarized in Table 1.
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Table 1. Responses to nine items on the Targeted Peer Reviewer Questionnaire.

Number of Reviewers for Each Rating

(N=3)
o Lowest Highest
uestion ualit ualit
WY | e 6| @ | *aY
(1) (3)
1. Rate the guideline development methods. 0 0 0 0 2 1
2. Rate the guideline presentation. 0 0 0 0 1 2
3. Rate the guideline recommendations. 0 0 0 1 1 1
4. Rate the completeness of reporting. 0 0 0 0 2 1
5. Does this document provide sufficient

information to inform your decisions? If 0 0 0 0 2 1
not, what areas are missing?

6. Rate the overall quality of the guideline 0 0 0 0 1 2
report.
Strongly Strongly
Disagree (2) qautr (4) Agree
al (3)
(1) (5)
7. | would make use of this guideline in my 0 0 0 0 1 2
professional decisions.
8. I would recommend this guideline for use 0 0 0 0 1 2
in practice.
9. What are the barriers or enablers to the implementation of this guideline report?

e This is a complex disease process with ever changing data. The guideline will need
regular updating. However, it does bring some order to the current chaos.

¢ | see the main barrier as access to appropriate HPB centres where such evaluations can
be properly done.

¢ No major obstacles outside of need to refer some patients to centres offering liver
resection- the machinery for this needs to be in place.

Summary of Written Comments

1.

2.

3.

Would have liked to have seen some discussion of costs and risks of other options (i.e.,
chemotherapy).

One area not addressed was the approach to synchronous liver metastases and the timing
of chemotherapy/resection of liver.

Only issue not clear is how to stage these patients, especially those that might be
candidates for resection in setting of EHM or portal dx - role of PET?

| disagree with recommendation 2A as | do not feel there is sufficient evidence to make
such a strong recommendation in favor of chemotherapy based upon current evidence
(and even though it is widely practiced). Also think we need to consider synchronous
where patients may never have had chemotherapy and metachronous where they may
already have received adjuvant chemotherapy differently. Also for 2B the
recommendation is [perhaps deliberately] vague about what to do about post-op
chemotherapy in patients who receive downstaging to achieve resectability. There is
really no clear evidence on this although it may be reasonable to recommend that a total
of 6 months of chemotherapy be given (based on current adjuvant data).

Professional Consultation: Twenty-three responses were received. Key results of the
feedback survey are summarized in Tables 2 and 3.
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Table 2. Responses to four items on the Professional Consultation Survey.

#
Completed
Reviewers # Sent # Replies # Declined* Survey % Completed
HPB CoP 19 3 1 2 10
Surgical Leads 13 5 2 3 23
Thoracic CoP 47 5 3 2 4
Medical Oncologists 42 10 4 6 14
General Surgeons 109 11 1 10 9
Total 230 34 11 23 10

* 1 on maternity leave, 1 too busy, 9 not an area of interest

Table 3. Number (%) of respondents in each rating category.

Number (%)
Lowest Highest
General Questions: Overall Guideline Quality | (2 Quality
Assessment (1) ) | () 4) (5)
1. Rate the overall quality of the guideline report. 0 0 |1(4) |10(43) 12 (52)
Strongly
Disagree ()2 (3) 4) Strong(lg)Agree
(1)
2. | would make use of this guideline in my 0 0 |1(4) |11 (48) 11 (48)
professional decisions.
3. | would recommend this guideline for use in 0 0 0 9 (39) 23 (61)
practice.

4. What are the barriers or enablers to the implementation of this guideline report?

Enablers
e Multidisciplinary conferences with HPB specialists present to discuss surgical options

for liver disease.

¢ Dissemination of guideline, encouraging tumour board discussion of stage 4 cases to

ensure appropriate selection and referral.

Barriers
e Patients with Liver CRC metastases are not being referred for surgical resection.

Section 3: EBS Development Methods and External Review Process

Belief in report by surgeons with nihilistic approach to metastatic colorectal cancer.
Perceived paternalism.

Lack of access to multi-disciplinary teams (MDT). Lack of financial support to
participation in MDT. Access for remote patients to tumour board review and HPB
assessment. The subject matter is by definition not straight forward and multi-
disciplinary decision making is crucial.

Access to facilities capable of metastatectomy. Accessibility of tertiary providers for
surgical care is a barrier.

Dissemination of information. Getting the information to the entire province of health
care providers. Awareness is main barrier.

Lack of RCTs or really good evidence for most of the issues addressed. Many "unique”
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situations that don't fall neatly into a guideline on resections.
e Evidence is still confusing regarding the use of up front chemotherapy before resection
of primary colon cancer in the setting of liver metastases

Summary of Written Comments

1.

2.

In recommendation 1b, where does the recommendation for “+/- targeted therapy” come
from?

I would remove the following wherever it appears: “A reasonable conclusion is that the
evidence showing the benefit of adjuvant chemotherapy in stage 3 and high-risk stage 2
CRCs could be extrapolated to support a perioperative chemotherapy strategy in
extrahepatic diseases.” This is a huge extrapolation to a completely different clinical
scenario, and it’s not necessary. The data, poor as they are, are enough to support the
recommendations made.

HAl not mentioned and although not widely used does have some evidence in this
situation. No discussion about what to do with perioperative chemotherapy (pre and post
or all post)in patients already exposed to oxaliplatin earlier in a "true" adjuvant situation.
This is a scenario increasing in incidence.

| think that both perioperative chemo and post operative chemo can be considered
equally for the section on perioperative chemo for resectable liver disease.

Some Q and A with typical scenarios will help practicing surgeons better understand the
guidelines.

| believe wording of a few of the recommendations should be changed. The caveat that
resection can occur after discussion with the patient is in the wrong location. It would be
more practical if the recommendation said: “currently resection of extrahepatic
metastases is not a recommendation, however, there is a growing body of evidence that
supports resection for some patients.”

Modifications/Actions
Targeted Peer Review

1.

A discussion of costs and risks of other options was considered to be outside the scope of
this document. It is noted in the introduction that liver resection is the most effective
treatment that achieves long-term survival and that offers the possibility of cure in stage
IV disease limited to the liver.

Very little data is available on synchronous liver metastases and the timing of
chemotherapy/resection of liver. A note on synchronous metastases was placed in the
introduction. This was outside the scope of the document.

Staging should be done as part of the presurgical evaluation and discussed in MCC. This is
indicated in the introduction. Methods of staging are outside the scope of the review.

The authors felt that recommendation 2A is valid, despite the limited evidence. The
recommendation should be read in conjunction with the qualifying statements. The
qualifying statements were revised in response to the comment.

Professional Consultation:

1.

Listing of chemotherapy agents, included targeted therapies, was deleted in
Recommendations 1b and 1c, and replaced with “perioperative systemic therapy”. The
qualifying statements for 2a were modified.

The authors agreed that the original statement is valid, though we adapted the wording
slightly as a result of the comment.

As indicated in Section 2, studies evaluating HAI as a technique were outside the scope of
the literature review, though RCTs comparing different chemotherapy agents
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o Ul

administered by HAI were included. A comment and about treatment of patients
previously receiving adjuvant therapy was added to the qualifying statements for Question
2a.

Perioperative chemotherapy, defined as either before and after resection, or after
resection was recommended. There are limited studies addressing the issue of the
optimal timing of chemotherapy.

It was felt that a question and answer section was not within the role of a guideline.

We believe our intent and that of the reviewer are the same. We prefer to leave it as
written. It is possible the reviewer missed the word “Routine”, which is essential to the
recommendation.
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