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1 Optimal combination and sequence of

> treatments in patients presenting with

;5 metastatic colorectal cancer in the liver
+ not amenable to treatment with curative
5 intent

6 This evidence review supports recommendations 1.5.5 to 1.5.6.

7 Review question

8 What is the optimal combination and sequence of treatments in patients presenting

9 with metastatic colorectal cancer in the liver not amenable to treatment with curative
10 intent?

11 Introduction

12 For colorectal cancer with limited liver metastases, surgical resection is typically the
13 treatment of choice. However, many people with metastatic colorectal cancer in the
14 liver are not candidates for surgical resection or local treatment with curative intent
15 because of the extent of their metastases. In these circumstances, other treatment
16 modalities should be considered. The aim of this review is to determine the optimal
17 treatment for people with metastatic colorectal cancer in the liver not amenable to
18 treatment with curative intent.

19 Summary of the protocol

20 Please see Table 1 for a summary of the population, intervention, comparison and
21 outcomes (PICO) characteristics of this review.

22 Table 1: Summary of the protocol (PICO table)

Adults with colorectal cancer with metastases in the liver not
amenable to treatment with curative intent at presentation

Subgroups:
e Primary colorectal tumour is symptomatic or asymptomatic
o Metastasis is synchronous or metachronous
e Performance status/comorbidity score
e Ablation
o Radiofrequency ablation (RFA)
o Microwave ablation
o Irreversible Electroporation (IRE)

o Stereotactic body radiation therapy (SBRT) or stereotactic
ablative radiotherapy (SABR)

o Systemic anti-cancer therapy (SACT)
o Chemosaturation

o Transarterial chemoembolization (TACE) (for example irinotecan-
loaded drug eluting beads (DEBIRI))

6
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e Selective internal radiation therapy (SIRT)

each other
e Best supportive care
Critical
o Liver progression-free survival
o Overall survival
o Overall quality of life

Important

o Disease-free survival

o Treatment-related mortality

o Resectability

o Any grade 3 or 4 adverse event

For further details see the review protocol in appendix A.

Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual 2014. Methods specific to this review
question are described in the review protocol in appendix A.

Declarations of interest were recorded according to NICE’s 2014 conflicts of interest
policy until 31 March 2018. From 1 April 2018, declarations of interest were recorded
according to NICE’s 2018 conflicts of interest policy. Those interests declared until
April 2018 were reclassified according to NICE’s 2018 conflicts of interest policy (see
Register of Interests).

Clinical evidence

Included studies

Eight randomised controlled trials (RCTs; reported in 7 publications) were included in
this review (CLOCC trial [Ruers 2017; Ruers 2012]; DEBIRI trial [Martin 2015];
Fiorentini 2012; FOXFIRE, SIRFLOX, FOXFIRE Global trials [Wasan 2017]; Hendlisz
2010; van Hazel 2004.

The included studies are summarised in Table 2.

The included studies reported on four different comparisons. One RCT compared
RFA with SACT to SACT alone (CLOCC trial [Ruers 2017; Ruers 2012]). Two RCTs
studied DEBIRI, one comparing DEBIRI with SACT to SACT alone (DEBIRI trial
[Martin 2015]) and one comparing DEBIRI to SACT (Fiorentini 2012). Five RCTs
compared SIRT with SACT to SACT alone, 4 among chemotherapy-naive people
(FOXFIRE, SIRFLOX, FOXFIRE Global trials [Wasan 2017]; van Hazel 2004) and 1
among people refractory to chemotherapy (Hendlisz 2010).

See the literature search strategy in appendix B and study selection flow chart in
appendix C.

7
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1 Excluded studies

2

3 appendix K.

Studies not included in this review with reasons for their exclusions are provided in

4 Summary of clinical studies included in the evidence review

5 Summaries of the stu

6

dies that were included in this review are presented in Table 2.

Table 2: Summai of included studies

CLOCC trial (Ruers
2017; Ruers 2012)

Phase || RCT

Austria, Belgium,
Egypt, France,
Germany, Hungary,
Italy, Netherlands,
Sweden, UK

RFA + FOLFOX + e Overall survival

N=119 people with

nonresectable liver bevacizumab e Progression-free
metastases from versus survival
bevacizumab mortality

without extrahepatic
disease; all liver
lesions could be fully
treated by either
RFA alone or RFA
and resection; WHO
performance status
<2

o Postoperative
complications

e Grade 3 or 4
adverse events

DEBIRI trial (Martin
2015)

Phase || RCT

us

DEBIRI + FOLFOX
+ bevacizumab

e Grade 3 or 4
adverse events

N=72 people with
metastatic colorectal

cancer to the liver; versus
liver-dominant FOLFOX +
disease; bevacizumab

chemotherapy-naive
for their metastatic
disease; ECOG
performance status
<2

Fiorentini 2012
Phase lll RCT

Italy

N=74 people with DEBIRI e Liver progression
colorectal cancer versus free survival
with unresectable FOLFIRI e Overall survival

liver metastasis; no « Quality of life

extrahepatic )
disease; previous * Progression-free
chemotherapy survival

completed at least 3
months before
protocol therapy

FOXFIRE,
SIRFLOX, FOXFIRE
Global trials (Wasan
2017)

A combined
individual patient

SIRT + FOLFOX +
cetuximab or
bevacizumab versus

N=1,103 people with
colorectal cancer
with liver-only or

¢ Progression-free
survival

e Overall survival

liver-dominant FOLFOX + « Quality of life
metastases with or cetuximab or y
without the primary ~ bevacizumab * Treatment-related

tumour in situ; life mortality
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Study
data analysis of 3
phase Ill RCTs

Australia, Belgium,

France, Germany,
Israel, Italy, New
Zealand, Portugal,
South Korea,
Singapore, Spain,
Taiwan, UK, US

Hendlisz 2010
Phase Ill RCT

Belgium

van Hazel 2004
Phase || RCT

Australia

Population
expectancy 23
months; WHO PS <2

Inclusion/exclusion
criteria were similar
between the three
trials but not
identical.

N=46 people with
adenocarcinoma of
the colon or rectum
metastasised to the
liver only; not
amenable to curative
surgery or local
ablation; resistant or
intolerant to
standard
chemotherapy:
ECOG performance
status <2

N=21 people with
adenocarcinoma of
the colorectum and
liver metastases that
could not be treated
by resection or any

locally ablative
technique; no
previous
chemotherapy or
radiotherapy for the
metastases; WHO
performance status
<3

Intervention/
Comparison

SIRT + 5-FU
versus
5-FU alone

SIRT + 5-FU/LV
versus
5-FU/LV alone

Outcomes

¢ Resectability

e Grade 3 or 4
adverse events

e Liver progression-
free survival

e Overall survival

e Progression-free
survival

e Grade 3or 4
adverse events

e Overall survival

e Treatment-related
mortality

DEBIRI: drug-eluting beads loaded with irinotecan; ECOG: Eastern Cooperative Oncology Group;
FOLFIRI: leucovorin (folinic acid) + fluorouracil + irinotecan, FOLFOX: leucovorin (folinic acid) +
fluorouracil + oxaliplatin; LV: leucovorin (folinic acid); N: number; OS: overall survival; PFS: progression-
free survival; PS: performance score; QoL: quality of life; RCT: randomised controlled trial; RFA:
radiofrequency ablation; SACT: systemic anti-cancer therapy, SIRT: selective internal radiation therapy;
WHO: World Health Organization; 5-FU: 5-fluorouracil

See the full evidence tables in appendix D and the forest plots in appendix E.

Quality assessment of clinical outcomes included in the evidence review

See the clinical evidence profiles in appendix F.

Economic evidence

Included studies

A systematic review of the economic literature was conducted but no economic
studies were identified which were applicable to this review question.

Colorectal cancer (update): evidence review for treatment for metastatic colorectal
cancer in the liver not amenable to treatment with curative intent FINAL(January

2020)
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Excluded studies

A global search of economic evidence was undertaken for all review questions in this
guideline. See Supplement 2 for further information.

Economic model

Economic analysis was planned for this topic in line with the economic plan but is not
presented as part of this evidence review. For more information see appendix J.

Evidence statements

Clinical evidence statements

Comparison 1: RFA plus SACT versus SACT alone
Critical outcomes

Liver progression-free survival
No evidence was identified to inform this outcome.

Overall survival

e Moderate quality evidence from 1 RCT (N=119; median follow-up 9.7 years)
showed a clinically important better overall survival for people who received RFA
plus SACT compared to SACT alone for metastatic colorectal cancer in the liver
not amenable to treatment with curative intent.

Quality of life

e Moderate quality evidence from 1 RCT (N=119) showed that health-related quality
of life score (measured using EORTC QLQ-C30) temporarily dropped after RFA
treatment in people who received RFA plus SACT, otherwise there was no
difference in quality of life between people who received RFA plus SACT and
those who received SACT alone for metastatic colorectal cancer in the liver not
amenable to treatment with curative intent.

Important outcomes

Progression-free survival

¢ Moderate quality evidence from 1 RCT (N=119; median follow-up 9.7 years)
showed a clinically important better progression-free survival for people who
received RFA plus SACT compared to SACT alone for metastatic colorectal
cancer in the liver not amenable to treatment with curative intent.

Treatment-related mortality

e Moderate quality evidence from 1 RCT (N=119) showed that there was 1
postoperative death in people who received RFA plus SACT and no postoperative
deaths in people who received SACT alone for metastatic colorectal cancer in the
liver not amenable to treatment with curative intent.

Resectability
No evidence was identified to inform this outcome.

10
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cancer in the liver not amenable to treatment with curative intent FINAL(January
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Any grade 3 or 4 adverse event

e Moderate quality evidence from 1 RCT (N=119) showed no clinically important
difference in risk of postoperative complications or grade 3 or 4 chemotherapy-
related toxicities, apart from an increased risk of hospitalisation for more than 24
hours due to postoperative complications in people who received RFA plus SACT
compared SACT alone.

Comparison 2: DEBIRI plus SACT versus SACT alone

Critical outcomes

Liver progression-free survival

e Moderate quality evidence from 1 RCT (N=71) showed that there may be a
clinically important better liver progression-free survival in people who received
DEBIRI plus FOLFOX plus bevacizumab compared to FOLFOX plus bevacizumab
alone for metastatic colorectal cancer in the liver not amenable to treatment with
curative intent but there is uncertainty around the estimate.

Overall survival
No evidence was identified to inform this outcome.

Quality of life
No evidence was identified to inform this outcome.

Important outcomes

Progression-free survival

¢ Moderate quality evidence from 1 RCT (N=71) showed no clinically important
difference in progression-free survival in people who received DEBIRI plus
FOLFOX plus bevacizumab compared to FOLFOX plus bevacizumab alone for
metastatic colorectal cancer in the liver not amenable to treatment with curative
intent.

Treatment-related mortality
No evidence was identified to inform this outcome.

Resectability
No evidence was identified to inform this outcome.

Any grade 3 or 4 adverse event

e Moderate quality evidence from 1 RCT (N=71) showed no clinically important
difference in risk of grade 3 or 4 adverse events in people who received DEBIRI
plus FOLFOX plus bevacizumab compared to FOLFOX plus bevacizumab alone
for metastatic colorectal cancer in the liver not amenable to treatment with curative
intent.

11
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1 Comparison 3: DEBIRI versus SACT
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Critical outcomes

Liver progression-free survival

e Moderate quality evidence from 1 RCT (N=74) showed a clinically important better
liver progression-free survival in people who received DEBIRI compared to
FOLFIRI for metastatic colorectal cancer in the liver not amenable to treatment
with curative intent.

Overall survival

¢ Moderate quality evidence from 1 RCT (N=74) showed a clinically important better
overall survival in people who received DEBIRI compared to FOLFIRI for
metastatic colorectal cancer in the liver not amenable to treatment with curative
intent.

Quality of life

o Low quality evidence from 1 RCT (N=74) showed that quality of life physical
functioning subscale score (measured using Edmonton Symptom Assessment
System [ESAS] was better at 1, 3 and 8 months in people who received DEBIRI
compared to those who received FOLFIRI for metastatic colorectal cancer in the
liver not amenable to treatment with curative intent.

Important outcomes

Progression-free survival

¢ Moderate quality evidence from 1 RCT (N=74) showed a clinically important better
progression-free survival in people who received DEBIRI compared to FOLFIRI for
metastatic colorectal cancer in the liver not amenable to treatment with curative
intent.

Treatment-related mortality
No evidence was identified to inform this outcome.

Resectability
No evidence was identified to inform this outcome.

Any grade 3 or 4 adverse event
No evidence was identified to inform this outcome.

Comparison 4: SIRT plus SACT versus SACT alone

Critical outcomes

Liver progression free survival

e High quality evidence from 3 RCTs (N=1,103) showed a clinically important better
liver progression-free survival in chemotherapy-naive people who received SIRT
plus SACT compared to SACT alone for metastatic colorectal cancer in the liver
not amenable to treatment with curative intent.

12
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Moderate quality evidence from 1 RCT (N=44) showed a clinically important better
liver progression-free survival in people refractory to chemotherapy who received
SIRT plus SACT compared to SACT alone for metastatic colorectal cancer in the
liver not amenable to treatment with curative intent.

Overall survival

High quality evidence from 4 RCTs (N=1,124) showed no clinically important
difference in overall survival in chemotherapy-naive people who received SIRT
plus SACT compared to SACT alone for metastatic colorectal cancer in the liver
not amenable to treatment with curative intent.

High quality evidence from 3 RCTs (N=958) showed no clinically important
difference in overall survival in a subpopulation of chemotherapy-naive people
who received SIRT plus SACT compared to SACT alone for synchronous
metastatic colorectal cancer in the liver not amenable to treatment with curative
intent.

Moderate quality evidence from 3 RCTs (N=139) showed no clinically important
difference in overall survival in a subpopulation of chemotherapy-naive people
who received SIRT plus SACT compared to SACT alone for metachronous
metastatic colorectal cancer in the liver not amenable to treatment with curative
intent.

High quality evidence from 3 RCTs (N=958) showed no clinically important
difference in overall survival in a subpopulation of chemotherapy-naive people
with WHO performance status 0 who received SIRT plus SACT compared to
SACT alone for metastatic colorectal cancer in the liver not amenable to treatment
with curative intent.

High quality evidence from 3 RCTs (N=958) showed no clinically important
difference in overall survival in a subpopulation of chemotherapy-naive people
with WHO performance status 1 who received SIRT plus SACT compared to
SACT alone for metastatic colorectal cancer in the liver not amenable to treatment
with curative intent.

Moderate quality evidence from 1 RCT (N=44) showed no clinically important
difference in overall survival in people refractory to chemotherapy who received
SIRT plus SACT compared to SACT alone for metastatic colorectal cancer in the
liver not amenable to treatment with curative intent.

Quality of life

Moderate quality evidence from 3 RCTs (N=1,103) showed no clinically important
difference in health-related quality of life (measured using EQ-5D-3L) at 2-3, 6, 12
and 24 months after randomisation in chemotherapy-naive people who received
SIRT plus SACT compared to SACT alone for metastatic colorectal cancer in the
liver not amenable to treatment with curative intent.

Low quality evidence from 1 RCT (N=21) showed no difference in quality of life
(measured using Functional Living Index [FLIC] every 3 months during follow-up)
in chemotherapy-naive people who received SIRT plus SACT compared to SACT
alone for metastatic colorectal cancer in the liver not amenable to treatment with
curative intent.

13
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Important outcomes

Progression-free survival

¢ High quality evidence from 3 RCTs (N=1,103) showed that there may be a
clinically important better progression-free survival in chemotherapy-naive people
who received SIRT plus SACT compared to SACT alone for metastatic colorectal
cancer in the liver not amenable to treatment with curative intent but there is
uncertainty around the estimate.

¢ Moderate quality evidence from 1 RCT (N=44) showed a clinically important better
progression-free survival in people refractory to chemotherapy who received SIRT
plus SACT compared to SACT alone for metastatic colorectal cancer in the liver
not amenable to treatment with curative intent.

Treatment-related mortality

e Moderate quality evidence from 4 RCTs (N=1,099) showed no clinically important
difference in treatment-related mortality in people who received SIRT plus SACT
compared to SACT alone for metastatic colorectal cancer in the liver not
amenable to treatment with curative intent.

Resectability

¢ Moderate quality evidence from 3 RCTs (N=1,103) showed no clinically important
difference in resectability in people who received SIRT plus SACT compared to
SACT alone for metastatic colorectal cancer in the liver not amenable to treatment
with curative intent.

Any grade 3 or 4 adverse event

¢ High quality evidence from 3 RCTs (N=1,099) showed a clinically important
increase in risk of grade 3 or 4 adverse events in chemotherapy-naive people who
received SIRT plus SACT compared to SACT alone for metastatic colorectal
cancer in the liver not amenable to treatment with curative intent.

¢ Moderate quality evidence from 1 RCT (N=44) showed no clinically important
difference in risk of grade 3 or 4 adverse events in people refractory to
chemotherapy who received SIRT plus SACT compared to SACT alone for
metastatic colorectal cancer in the liver not amenable to treatment with curative
intent.

Economic evidence statements

No economic evidence was identified which was applicable to this review question.

The committee’s discussion of the evidence

35 Interpreting the evidence

36

37
38
39
40
41

The outcomes that matter most

Liver progression-free survival and overall survival were considered critical outcomes
for decision making because progression of the liver metastases suggests ineffective
treatment, potentially requiring further treatment and affecting overall survival. Quality
of life was a critical outcome because of the impact that different treatment options
can have on patients’ functioning and the potential long term adverse effects.

14
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Progression-free survival, meaning survival without progression anywhere in the
body, was an important outcome because it reflects effectiveness of treatment, and
can mean additional subsequent treatments can be delivered and may affect overall
survival. Resectability was also an important outcome as it indicates that a previously
unresectable disease becomes resectable because of effective treatment.
Additionally, treatment-related mortality and adverse events were also important
outcomes, as they are indicative of the short-term side effects of treatments.

The quality of the evidence

Evidence was available for the comparisons of RFA plus SACT versus SACT alone
(comparison 1), DEBIRI plus SACT versus SACT alone (comparison 2), DEBIRI
versus SACT (comparison 3), SIRT plus SACT versus SACT alone (comparison 4).
No evidence was identified on stereotactic body radiation therapy, stereotactic
ablative radiotherapy or chemosaturation. For comparison 1, evidence was available
for all of the outcomes apart from liver progression-free survival and resectability.
The quality of the evidence was assessed using GRADE and was of moderate
quality.

For comparison 2, evidence was available for all outcomes except overall survival,
quality of life, treatment-related mortality and resectability. The quality of the
evidence was assessed using GRADE and was of moderate quality.

For comparison 3, evidence was available for all outcomes except treatment-related
mortality, resectability, and grade 3 or 4 adverse events. The quality of the evidence
was assessed using GRADE and was mostly of moderate quality (varying from low to
moderate).

Evidence was available for all of the outcomes for comparison 4. The quality of the
evidence was assessed using GRADE and was mostly of moderate to high quality
(although some evidence was of low quality).

The main reasons for downgrading the quality of the evidence was imprecision of the
effect estimate due to small sample sizes and a lack of blinding

Benefits and harms

Surgical resection is usually the treatment of choice for colorectal liver metastases.
Assessing resectability is a complex process including anatomical, functional and
oncological consideration. Practice is changing and what has historically been
considered unresectable might in current practice be considered resectable.
Furthermore, unresectable disease might still be curable by other modes of
treatment. The differentiation of resectable and unresectable disease, and curable
and incurable are changing as techniques evolve.

When surgical resection of colorectal liver metastases is not possible because the
metastases are unresectable or because the patient is unfit for surgery, other
treatment options have been suggested, including systemic therapy, local ablative
techniques, transarterial chemoembolization, selective internal radiation therapy,
stereotactic ablative radiotherapy and chemosaturation. The potential benefits on
survival should be balanced against potential effects on quality of life, treatment-
related mortality and morbidity, and cost.

Evidence from randomised trials on local ablative techniques for colorectal liver
metastases is limited. One relatively small phase Il trial has compared
radiofrequency ablation with systemic therapy to systemic therapy alone. This trial
included patients with less than 10 liver metastases considered unresectable at the
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time of recruitment (between 2002 and 2007). The results showed that
radiofrequency ablation combined with systemic therapy had a beneficial effect on
overall survival and progression-free survival while no difference was observed in
treatment-related mortality and morbidity. Evidence on quality of life was limited but
suggested an initial drop in quality of life scores in the ablation group during the
ablative treatment but no difference between the groups later on; however, because
of the small sample size no definite conclusions on the effects on quality of life could
be drawn. The committee considered this trial to be informative as it is the only trial
examining the effectiveness and safety of ablative techniques for colorectal liver
metastases but the clinical relevance of it was discussed: at the time of the trial the
included population was considered to have unresectable liver metastases whereas
at the current time these metastases might be resectable because techniques have
evolved.

It was also noted that radiofrequency ablation has been largely replaced by newer
local ablative techniques, mainly microwave ablation. While this review did not
address the question of whether microwave ablation is comparable to radiofrequency
ablation, the committee was aware of the non-randomised studies reported in the
NICE interventions procedures guidance on microwave ablation for treating liver
metastases (IPG553) which show that compared to radiofrequency ablation
microwave ablation has similar survival rates and similar or lower local recurrence
rates. For these reasons, the committee agreed that it would not be appropriate to
only consider the older local ablation technique of radiofrequency ablation, but local
ablative techniques more generally.

Some of the patients in both arms of the trial received bevacizumab as part of their
systemic therapy. A NICE technology appraisal on bevacizumab and cetuximab for
the treatment of metastatic colorectal cancer (TA118) does not recommend its use as
first-line treatment for metastatic colorectal cancer because it was not found to be
cost-effective. The trial included people with fewer than 10 liver metastases and in
general the population had favourable disease as the survival in the palliative group
(systemic treatment only) was around 30% at 5 years, higher than generally
expected in people with unresectable colorectal liver metastases. Regardless, the
committee agreed that for people whose colorectal liver metastases cannot be
surgically resected a combination of systemic therapy and local ablative techniques
should be considered.

Transarterial chemoembolization (including DEBIRI) was studied by 2 small RCTs.
There was some evidence that DEBIRI improved time to progression in the liver. The
committee discussed that improvement in liver progression-free survival would be
valuable if it improved overall survival or could replace a course of chemotherapy and
potentially hence give a benefit in terms of quality of life and cost. However, little or
no benefit was observed on overall survival from DEBIRI and data on quality of life
was too limited to draw conclusions. Therefore, the committee agreed that there is
not enough evidence to recommend transarterial chemoembolization.

The most robust evidence was available on SIRT. Evidence on SIRT as first-line
treatment was available from 4 RCTs, particularly from 3 more recent and larger
RCTs where SIRT was given as first-line treatment. Even though SIRT produced a
benefit in terms of liver progression there was no benefit on overall survival. There
were more grade 3 or 4 adverse events among patients who underwent SIRT. No
difference was observed in quality of life, resectability or treatment-related mortality.
With no effect on overall survival or quality of life but increased adverse events and
costs, the committee agreed that SIRT should not be offered as a first line treatment
for people with colorectal liver metastases.
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Evidence from one small RCT was available about SIRT for people refractory or
intolerant to standard chemotherapy. The evidence was limited but suggested a
benefit on liver progression-free survival and progression-free survival but not on
overall survival. Because the evidence was limited, the committee was not able to
make a recommendation on this. The committee were aware of the NICE
interventional procedure guidance on selective internal radiation therapy for non-
resectable colorectal metastases in the liver (IPG401), which recommends that SIRT
should only be offered with special arrangements for clinical governance, consent,
and audit or research to those patients who are chemotherapy intolerant or who have
liver metastases that are refractory to chemotherapy and to other patients only in the
context of research. The committee were also aware of a NHS England
commissioning guidance on SIRT as third-line treatment, which used retrospective
data in addition to the small RCT as their evidence base.

No evidence was identified on stereotactic ablative radiotherapy but there are several
ongoing trials which have yet to publish their results but which will inform future
guidance.

Cost effectiveness and resource use

The addition of RFA to SACT would increase overall survival and progression free
survival with no difference to adverse events from treatment. Quality of life, despite
being lower in the immediate period following ablation soon recovered to be equal to
that of SACT alone. Given the greater overall survival it is likely that the addition of
RFA will also increase QALYSs.

There would be some initial increase in cost from the addition of RFA although it is
likely that most if not all of that will be recouped by reducing or delaying the need for
treatment following disease progression. RFA with SACT is already widely used
across the NHS and therefore any resource impact from these recommendations are
likely to be small.

Other factors the committee took into account

The committee were interested in the effectiveness of the treatments of interest
stratified by performance status or comorbidity score, however, no such evidence
was available, therefore, no recommendations were made based on these.

The committee was aware of the EPOCH trial of TheraSphere in patients who had
failed first-line chemotherapy for metastatic colorectal cancer. The trial has not yet
published any results.

Given the low quality of the published evidence the committee discussed making
research recommendations about the effectiveness of chemosaturation and
transarterial chemoemaoblisation for people with colorectal liver metastases not
amenable to local treatment. Following their discussion the committee decided not to
make any research recommendations for this topic, partly because it was not a
priority in comparison to the other research topics within this guideline and also
because of the practical difficulties of recruiting enough participants to complete such
a trial within a reasonable time.
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Appendices

Appendix A — Review protocol

Review protocol for review question: What is the optimal combination and

sequence of treatments in patients presenting with metastatic colorectal
cancer in the liver not amenable to treatment with curative intent?

Table 3: Review protocol for the optimal combination and sequence of
treatments in patients presenting with metastatic colorectal cancer in
the liver not amenable to treatment with curative intent

Field (based on
PRISMA-P)

Review question in
guideline

Type of review
question

Objective of the
review

Eligibility criteria —
population/disease/
condition/issue/dom
ain

Eligibility criteria —
intervention(s)/expo
sure(s)/prognostic
factor(s)

Eligibility criteria —
comparator(s)/contr
ol or reference
(gold) standard

Outcomes and
prioritisation

Content

What is the optimal combination and sequence of treatments in
patients presenting with metastatic colorectal cancer in the liver not
amenable to treatment with curative intent?

Intervention

To determine the optimal combination and sequence of treatments
in patients presenting with metastatic colorectal cancer in the liver
not amenable to treatment with curative intent.

Adults with colorectal cancer with metastases in the liver not
amenable to treatment with curative intent at presentation

Subgroups:
e Primary colorectal tumour is symptomatic or asymptomatic
¢ Metastasis is synchronous or metachronous
e Performance status/comorbidity score
¢ Ablation
o Radiofrequency ablation (RFA)
o Microwave ablation
o Irreversible Electroporation (IRE)

e Stereotactic body radiation therapy (SBRT) or stereotactic ablative
radiotherapy (SABR)

e Systemic anti-cancer therapy (SACT)
e Chemosaturation

e Transarterial chemoembolization (TACE) (e.g. irinotecan-loaded
drug eluting beads (DEBIRI))

¢ Selective internal radiation therapy (SIRT)

e Interventions individually or in combination compared against
each other

e Best supportive care

Critical outcomes:

e Liver progression-free survival (minimally important difference
[MID]: statistical significance)

e Overall survival (minimally important difference [MID]: statistical
significance)

e Overall quality of life measured using validated scales (MID:
published MIDs from literature, see below)
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Eligibility criteria —
study design

Other inclusion
exclusion criteria

Proposed
sensitivity/sub-
group analysis, or
meta-regression

Selection process —
duplicate
screening/selection/
analysis

Data management
(software)

Important outcomes:

e Disease-free survival (MID: statistical significance)

e Treatment-related mortality (MID: statistical significance)

o Resectability (MID: statistical significance)

e Any grade 3 or 4 adverse event (MID: statistical significance)

Quality of Life MIDs from the literature:

e EORTC QLQ-C30: 5 points

e EORTC QLQ-CR29: 5 points

e EORTC QLQ-CR38: 5 points

e EQ-5D: 0.09 using FACT-G quintiles

e FACT-C: 5 points

e FACT-G: 5 points

e SF-12: > 3.77 for the mental component summary (MCS) and >

3.29 for the physical component summary (PCS) of the Short
Form SF-12 (SF-12)

e SF-36: > 7.1 for the physical functioning scale, > 4.9 for the bodily
pain scale, and > 7.2 for the physical component summary

e Systematic reviews of randomised controlled trials (RCTs)

e RCTs

e Comparative observational studies will only be considered if
eligible RCTs are not available

Inclusion:

e English-language

¢ All settings will be considered that consider medications and
treatments available in the UK

o Studies published post 2000

e Observational studies should include multivariate analysis
controlling for the following confounding factors:
o Age
o Synchronous or metachronous
o Number of metastases

Studies conducted post 2000 will be considered for this review
question because the guideline committee considered that some of
the treatments were not commercially available before then.

In case of heterogeneity, the following subgroup analyses will be
conducted:
e Treatment subtype

Sifting, data extraction, appraisal of methodological quality and
GRADE assessment will be performed by the systematic reviewer.
Resolution of any disputes will be with the senior systematic
reviewer and the Topic Advisor. Quality control will be performed by
the senior systematic reviewer.

Dual sifting will be undertaken for this question for a random 10%
sample of the titles and abstracts identified by the search.

Pairwise meta-analyses will be performed using Cochrane Review
Manager (RevMan5).
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Information sources
— databases and
dates

Identify if an update
Author contacts

Highlight if
amendment to
previous protocol

Search strategy —
for one database

Data collection
process —
forms/duplicate

Data items — define
all variables to be
collected

Methods for
assessing bias at
outcome/study level

Criteria for
quantitative
synthesis (where
suitable)

Methods for
analysis —
combining studies

‘GRADEpro’ will be used to assess the quality of evidence for each
outcome.

NGA STAR software will be used for study sifting, data extraction,
recording quality assessment using checklists and generating
bibliographies/citations.

Potential sources to be searched: Medline, Medline In-Process,
CCTR, CDSR, DARE, HTA, Embase

Limits (e.g. date, study design):
e Apply standard animal/non-English language exclusion

e Limit to RCTs and systematic reviews in first instance, but
download all results

e Dates: from 2000

Not an update
https://www.nice.org.uk/quidance/indevelopment/gid-ng10060
Developer: NGA

For details please see section 4.5 of Developing NICE guidelines:
the manual

For details please see appendix B.

A standardised evidence table format will be used, and published as
appendix D (clinical evidence tables) or H (economic evidence
tables).

For details please see evidence tables in appendix D (clinical
evidence tables) or H (economic evidence tables).

Standard study checklists were used to critically appraise individual
studies. For details please see section 6.2 of Developing NICE
quidelines: the manual

Appraisal of methodological quality:

The methodological quality of each study will be assessed using an
appropriate checklist:

e ROBIS for systematic reviews

e Cochrane risk of bias tool for RCTs

e ROBINS-I for non-randomised studies

The quality of the evidence for an outcome (i.e. across studies) will
be assessed using GRADE.

The risk of bias across all available evidence was evaluated for
each outcome using an adaptation of the ‘Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) toolbox’ developed by the international GRADE working
group http://www.gradeworkinggroup.org/

For details please see section 6.4 of Developing NICE guidelines:
the manual

Synthesis of data:

Pairwise meta-analysis of randomised trials will be conducted where
appropriate.
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and exploring
(in)consistency

Meta-bias
assessment —
publication bias,
selective reporting
bias

Assessment of
confidence in
cumulative evidence

Rationale/context —
Current
management
Describe
contributions of
authors and
guarantor

Sources of
funding/support

Name of sponsor

Roles of sponsor

PROSPERO
registration number

When meta-analysing continuous data, final and change scores will
be pooled if baselines are comparable. If any studies report both,
the method used in the majority of studies will be analysed.

Minimally important differences:

The guideline committee identified statistically significant differences
as appropriate indicators for clinical significance for all outcomes
except quality of life for which published MIDs from literature will be
used (see outcomes section for more information).

For details please see section 6.2 of Developing NICE guidelines:
the manual.

If sufficient relevant RCT evidence is available, publication bias will
be explored using RevMan software to examine funnel plots.

For details please see sections 6.4 and 9.1 of Developing NICE
guidelines: the manual

For details please see the introduction to the evidence review.

A multidisciplinary committee developed the guideline. The
committee was convened by The National Guideline Alliance and
chaired by Peter Hoskin in line with section 3 of Developing NICE
guidelines: the manual.

Staff from The National Guideline Alliance undertook systematic
literature searches, appraised the evidence, conducted meta-
analysis and cost-effectiveness analysis where appropriate, and
drafted the guideline in collaboration with the committee. For details
please see Supplement 1.

The National Guideline Alliance is funded by NICE and hosted by
the Royal College of Obstetricians and Gynaecologists
The National Guideline Alliance is funded by NICE and hosted by
the Royal College of Obstetricians and Gynaecologists

NICE funds The National Guideline Alliance to develop guidelines
for those working in the NHS, public health, and social care in
England

Not registered

CCTR: Cochrane Central Register of Controlled Trials; CDSR: Cochrane Database of Systematic
Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; COPM: Canadian Occupational
Performance Measure; DARE: Database of Abstracts of Reviews of Effects; DEBIRI: drug eluting beads
loaded with irinotecan; EQ-5D: EuroQol five dimensions questionnaire; EORTC QLQ-C30: European
Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 Items;
EORTC QLQ-CR29: European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire colorectal cancer module (29 items); EORTC QLQ-CR38: European Organisation for
Research and Treatment of Cancer Quality of Life Questionnaire colorectal cancer module (38 items);
FACT-C: Functional Assessment of Cancer Therapy questionnaire (colorectal cancer); FACT-G:
Functional Assessment of Cancer Therapy questionnaire (general); FIM: functional independence
measure; FAM: functional ability measure; GRADE: Grading of Recommendations Assessment,
Development and Evaluation; HTA: Health Technology Assessment; IRE: irreversible electroporation;
MCS: mental component summary; MID: minimal important difference; NGA: National Guideline
Alliance; PCS: physical component summary; RCT: randomised controlled trial; RevMan5: Review
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Manager version 5; RFA: radiofrequency ablation; RoB: risk of bias; ROBINS-I: a tool for assessing risk
of bias in non-randomised studies of interventions; ROBIS: a tool for assessing risk of bias in systematic
reviews; SABR: stereotactic ablative radiotherapy; SACT: systemic anticancer therapy; SBRT:
stereotactic body radiation therapy; SD: standard deviation;, SF-12: 12-Item Short Form Survey; SF-36:
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36-Item Short Form Survey; SIRT: selective internal radiotherapy; TACE: transarterial
chemoembolization
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1 Appendix B — Literature search strategies

2 Literature search strategies for review question: What is the optimal combination
and sequence of treatments in patients presenting with metastatic colorectal
cancer in the liver not amenable to treatment with curative intent?

A combined search was conducted for the following two review questions:

3

4

5

6 o Whatis the optimal combination and sequence of treatments in patients presenting with
7 metastatic colorectal cancer in the liver amenable to treatment with curative intent?

8
9

e What is the optimal combination and sequence of treatments in patients presenting with
metastatic colorectal cancer in the liver not amenable to treatment with curative intent?

10 Databases: Embase/Medline

11 Last searched on: 12/02/2019

# Search

1 (exp colorectal cancer/ or exp colon tumor/ or exp rectum tumor/) use emez
2 exp colorectal neoplasms/ use ppez
3

((colorect* or colo rect* or colon or colonic or rectal or rectum) adj3 (adenocarcinoma* or cancer* or carcinoma* or
malignan® or neoplas* or oncolog* or tumo?r*)).tw.

or/1-3

liver metastasis/ use emez

4
5

6 liver/ use ppez
7 exp neoplasm metastasis/ use ppez

8 6and7

9 ((Liver or hepatic*) adj3 (disseminat* or metasta* or migrat*)).tw.

10 ((colorect* or colo rect* or colon or colonic or rectal or rectum) adj3 (liver metasta® or hepatic* metasta*)).tw.
11 50r8o0r9

12 4 and 11

13 10 or 12

14 hepatectomy/ use ppez or segmentectomy/ use emez

15 (Hepatectom* or segmentectom®).tw.

16 (exp liver resection/ or metastasis resection/) use emez

17 Metastasectomy/ use ppez

18 metastasectom®.tw.

19 ((liver or hepatic*) adj3 (excis* or metastasectom* or resect* or surg*)).tw.

20 or/14-19

21 exp *antineoplastic agent/ use emez

22 exp antineoplastic agents/ use ppez

23 exp *Antineoplastic Protocols/ use ppez

24 multimodality cancer therapy/ use emez

25 cancer therapy/ use emez

26 exp *chemotherapy/ use emez

27 *cancer combination chemotherapy/ use emez

28 Cancer Vaccines/ use ppez

29 cancer vaccine/ use emez

30 cancer immunotherapy/ use emez

31 exp antibodies, monoclonal/ use ppez or monoclonal antibody/ use emez

32 chemosaturat™.tw.

33 ((anti canc* or anticanc* or anticancerogen* or anticarcinogen® or anti neoplas* or antineoplas™ or anti tumo?r* or
antitumo?r* or cytotoxic*) adj3 (agent* or drug* or protocol* or regimen* or treatment* or therap*)).ti.

34 (SACT or chemotherap* or immunotherap* or biological agent* or biological therap®).ti.
35 or/21-34
36 20 and 35

25
Colorectal cancer (update): evidence review for treatment for metastatic colorectal

cancer in the liver not amenable to treatment with curative intent FINAL(January
2020)



FINAL
Optimal combination and sequence of treatments in patients presenting with metastatic
colorectal cancer in the liver not amenable to treatment with curative intent

37 ((combin* or delay* or simultaneous* or stage*) adj3 (resect* or surg*)).tw.

38 (liver-first or liverfirst).tw.

39 bowel first.tw.

40 or/37-39

41 radiofrequency ablation/ use emez or ablation techniques/ use ppez

42 microwave thermotherapy/ use emez or irreversible electroporation/ use emez or electroporation/ use ppez
43 ((percutaneous* or radiofrequen* or radio-frequen* or RF or microwave*) adj3 ablat*).tw.

44 electroporat®.tw.

45 (RFA or MWA or IRE).tw.

46 or/41-45

47 (radiosurgery/ or stereotactic body radiation therapy/ or stereotactic radiosurgery/ or cyberknife/) use emez
48 radiosurgery/ use ppez

49 (Stereotactic* adj2 (irradiation* or RT or radiation* or radioablation* or radiosurg* or radiotherap* or therap* or
treat*)).tw.

50 (SBRT or SABRT or SABR or cyberknife or cyber knife).tw.
51 or/47-50

52 chemoembolization/ use emez

53 exp embolization, therapeutic/ use ppez

54 ((transarterial or trans-arterial or transcatheter or trans-catheter) adj2 chemoemboli?ation).tw.
55 (irinotecan adj4 beads).tw.

56 (DEBIRI or TACE).tw.

57 or/52-56

58 radioembolization/ use emez

59 radioemboli?ation.tw.

60 ((intraarterial or intra-arterial) adj3 brachytherapy).tw.
61 (SIRT or "selective internal radiation therapy").tw.

62 or/58-61

63 limit 35 to yr="2000 - current"

64 limit 57 to yr="2000 - current"

65 limit 62 to yr="2000 - current"

66 36 or 40 or 46 or 51 or 63 or 64 or 65

67 13 and 66

68 limit 67 to (yr="1995 - current" and english language)
69 Letter/ use ppez

70 letter.pt. or letter/ use emez

71 note.pt.

72 editorial.pt.

73 Editorial/ use ppez

74 News/ use ppez

75 exp Historical Article/ use ppez

76 Anecdotes as Topic/ use ppez

77 Comment/ use ppez

78 Case Report/ use ppez

79 case report/ or case study/ use emez

80 (letter or comment*).ti.

81 or/69-80

82 randomized controlled trial/ use ppez

83 randomized controlled trial/ use emez

84 random*.ti,ab.

85 or/82-84

86 81 not 85

87 animals/ not humans/ use ppez

88 animal/ not human/ use emez

89 nonhuman/ use emez
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90 exp Animals, Laboratory/ use ppez

91 exp Animal Experimentation/ use ppez
92 exp Animal Experiment/ use emez

93 exp Experimental Animal/ use emez
94 exp Models, Animal/ use ppez

95 animal model/ use emez

96 exp Rodentia/ use ppez

97 exp Rodent/ use emez

98 (rat or rats or mouse or mice).ti.

99 or/86-98

100 67 not 99

101 limit 100 to (yr="1995 - current" and english language)
102  limit 101 to yr="1995 - 2012"

103  limit 101 to yr="2013-current"

104 remove duplicates from 102

105 remove duplicates from 103

106 104 or 105

1 Database: Cochrane Library

2  Last searched on: 12/02/2019
1 MeSH descriptor: [Colorectal Neoplasms] explode all trees

2 ((colorect* or colo rect* or colon or colonic or rectal or rectum) near/3 (adenocarcinoma* or cancer* or carcinoma* or
malignan® or neoplas* or oncolog* or tumo?r*)):ti,ab,kw

#1 or #2

MeSH descriptor: [Neoplasm Metastasis] explode all trees

MeSH descriptor: [Liver] explode all trees

#4 and #5

((Liver or hepatic*) near/3 (disseminat* or metasta* or migrat*)):ti,ab,kw

© N o g b~ W

((colorect* or colo rect* or colon or colonic or rectal or rectum) near/3 (liver metasta* or hepatic* metasta*)):ti,ab,kw
9 #6 or #7

10 #3 and #9

11 #8 or #10

12 MeSH descriptor: [Hepatectomy] this term only

13 (Hepatectom* or segmentectom®):ti,ab,kw

14 MeSH descriptor: [Metastasectomy] this term only

15 metastasectom™:ti,ab,kw

16 ((liver or hepatic*) near/3 (excis* or metastasectom* or resect* or surg*)):ti,ab,kw

17 MeSH descriptor: [Antineoplastic Agents] explode all trees

18 MeSH descriptor: [Antineoplastic Protocols] explode all trees

19 MeSH descriptor: [Cancer Vaccines] explode all trees

20 MeSH descriptor: [Antibodies, Monoclonal] explode all trees

21 chemosaturat*:ti,ab,kw

22 ((anti canc* or anticanc* or anticancerogen* or anticarcinogen* or anti neoplas* or antineoplas* or anti tumo?r* or
antitumo?r* or cytotoxic*) near/3 (agent* or drug* or protocol* or regimen* or treatment* or therap*)):ti,ab,kw

23 (SACT or chemotherap* or chemosaturat® or immunotherap* or biological agent* or biological therap*):ti,ab,kw

24 ((combin* or delay* or simultaneous* or stage*) near/3 (resect* or surg*)):ti,ab,kw

25 (liver-first or liverfirst):ti,ab,kw

26 "bowel first":ti,ab,kw

27 MeSH descriptor: [Ablation Techniques] explode all trees

28 ((percutaneous* or radiofrequen* or radio-frequen* or RF or microwave*) near/3 ablat*):ti,ab,kw

29 electroporat*:ti,ab,kw

30 (RFA or MWA or IRE):ti,ab,kw
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31 MeSH descriptor: [Radiosurgery] this term only

32 (Stereotactic* near/2 (irradiation* or RT or radiation* or radioablation* or radiosurg* or radiotherap* or therap* or
treat*)):ti,ab,kw

33 (SBRT or SABRT or SABR or cyberknife or cyber knife):ti,ab,kw

34 MeSH descriptor: [Chemoembolization, Therapeutic] this term only

35 ((transarterial or trans-arterial or transcatheter or trans-catheter) near/2 chemoemboli?ation):ti,ab,kw
36 (irinotecan near/4 beads):ti,ab,kw

37 (DEBIRI or TACE):ti,ab,kw

38 radioemboli?ation:ti,ab,kw

39 ((intraarterial or intra-arterial) near/3 brachytherapy):ti,ab,kw

40 (SIRT or "selective internal radiation therapy"):ti,ab,kw

41 {or #12-#40}
42 #11 and #41 Publication Year from 1995 to 2018
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1 Appendix C — Clinical evidence study selection

2 Clinical study selection for: What is the optimal combination and sequence of

3
4

O~NOO

treatments in patients presenting with metastatic colorectal cancer in the liver
not amenable to treatment with curative intent?

Figure 1: Study selection flow chart

Titles and abstracts
identified, N=7732*

3 \

Full copies retrieved Excluded, N=7314
and assessed for (not relevant population,
eligibility, N=418 design, intervention,

comparison, outcomes,
unable to retrieve)

y

Publications included Publications excluded
in review, N=7 from review, N=411
(refer to excluded
studies list)

*The literature search was done for 2 review questions at once including the current review and review question
‘What is the optimal combination and sequence of treatments in patients presenting with metastatic colorectal
cancer in the liver amenable to treatment with curative intent?’. The number of titles and abstracts identified
applies for both reviews but all the other numbers are applicable to this specific review only.
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1 Appendix D — Clinical evidence tables

2 Clinical evidence tables for review question: What is the optimal combination and sequence of treatments in patients
3 presenting with metastatic colorectal cancer in the liver not amenable to treatment with curative intent?

4  Table 4: Clinical evidence tables

Study details

Full citation

Fiorentini, G., Aliberti, C., Tilli,
M., Mulazzani, L., Graziano, F.,
Giordani, P., Mambrini, A.,
Montagnani, F., Alessandroni,
P., Catalano, V., Coschiera, P.,
Intra-arterial infusion of
irinotecan-loaded drug-eluting
beads (DEBIRI) versus
intravenous therapy (FOLFIRI)
for hepatic metastases from
colorectal cancer: Final results
of a phase Il study, Anticancer
Research, 32, 1387-1395, 2012

Ref Id
846813

Country/ies where the study
was carried out

Italy
Study type
Phase IIl RCT

Aim of the study

Participants

Sample size

N=74 randomised;

n=36 allocated to receive drug-
eluting beads preloaded with
irinotecan (DEBIRI);

n=38 allocated to receive
systemic irinotecan, fluorouracil
and leucovorin (FOLFIRI)

Characteristics

Age in years, mean (range)
DEBIRI 64 (44-74)
FOLFIRI 63 (42-73)

Male sex, n/n
DEBIRI 20/36
FOLFIRI 24/38

Liver involvement, n/n
<25%

DEBIRI 26/36
FOLFIRI 26/38

<50%

DEBIRI 10/36
FOLFIRI 12/38

Metachronous disease, n/n
DEBIRI 36/36
FOLFIRI 38/38

Interventions

Interventions

DEBIRI consisted of drug
eluting beads loaded with
irinotecan given twice at
200 mg once a month.
Administration of DEBIRI
was done using
angiography. "A

catheter was placed as
selectively as possible in
order to isolate the

blood supply to the
metastases and achieve
localized chemotherapy.
Selective hepatic
administration involved
embolization of the right or
left hepatic arteries
separately as they branch
from the proper hepatic
artery. Highly selective
administration involved
embolization of

branches leading off from
the hepatic arteries,
preferably the lesion

itself or its feeding
branches. The size of drug
eluting beads was

30

Methods

Details
Randomisation and

allocation concealment

Randomisation was

stratified by percentage

of liver involvement
(£25%, <50%), type of
prior palliative
chemotherapy
with/without irinotecan,
weight loss in the
previous three months,

CEA level, KRAS status,

and p53

immunohistochemistry.

No other details
provided.

Follow-up/outcomes
Primary endpoint was
overall survival (time
from start of treatment
to death from any
cause). Secondary
endpoints: time to
progression (time from
start of treatment to
documented
progression or death

Outcomes and
Results

Results

Time to hepatic
progression (liver
progression-free
survival), median 50
months of follow-up
DEBIRI 7 months
FOLFIRI 4 months
p=0.006

Median overall
survival time, median
50 months of follow-
up

DEBIRI 22 months
(95% Cl 21 to 23
months)

FOLFIRI 15 months
(95% Cl 12 to 18
months)

Overall survival at 2
years

DEBIRI 56%
FOLFIRI 32%
Overall survival at 30
months

DEBIRI 34%
FOLFIRI 9%

Comments

Limitations

Cochrane risk of bias tool
Selection bias

Random sequence
generation: unclear risk (No
details provided.)
Allocation

concealment: unclear risk
(No details provided.)

Performance bias

Blinding of participants and
personnel: unclear/high risk
(No blinding.)

Detection bias

Blinding of outcome
assessment: low/high risk
(No blinding, depends on
the outcome.)

Attrition bias
Incomplete outcome data:
low risk

Reporting bias
Selective reporting: low risk

Other bias

Colorectal cancer (update): evidence review for treatment for metastatic colorectal cancer in the liver not amenable to treatment with curative
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Study details

"to compare DEBIRI treatment

Participants

with irinotecan, fluorouracil and Number of metastases, mean

folinic acid (FOLFIRI) given

intravenously"

Study dates

December 2006 to December

2008

Source of funding
Not reported.

Colorectal cancer (update): evidence review for treatment for metastatic colorectal cancer in the liver not amenable to treatment with curative

(range)
DEBIRI 4 (3-10)
FOLFIRI 4 (3-10)

Performance status, n/n

0-1

DEBIRI 32/36
FOLFIRI 34/38
2

DEBIRI 4/36
FOLFIRI 4/38

Extrahepatic disease, n/n
DEBIRI 0/36
FOLFIRI 0/38

2-3 lines of previous
chemotherapy
DEBIRI 36/36
FOLFIRI 38/38

Inclusion criteria

Histologically

confirmed colorectal cancer with
unresectable liver metastasis
occupying <50% of the liver
parenchyma; no radiological
evidence of extrahepatic
disease; total bilirubin level of <2
x upper limit of normal, with
normal haematologic and renal
function; previous chemotherapy
had been completed at least 3
months before protocol therapy

Exclusion criteria
Patients who had received
radiation to the liver; patients

intent FINAL (January 2020)

Interventions

chosen to be 100-300
pm."

Patients receiving DEBIRI
were closely monitored
after the procedures. In
order to reduce post-
embolization syndrome,
intravenous hydration,
morphine, anti-emetic and
antibiotic prophylaxis were
given.

Systemic FOLFIRI

chemotherapy consisted of

intravenous irinotecan,
folinic acid and fluorouracil
every 2 weeks for 8 times
(4 months of treatment).
Irinotecan dose of 180

mg/m? on day 1 with folinic
acid at 100 mg/m?as a2 h

infusion, followed by bolus

of fluorouracil at 400 mg/m?

and fluorouracil 600
mg/m? as 22h infusion on

days 1 and 2. Ondansetron

(8 mg) and
dexamethasone (12 mg)
were given intravenously
on day 1, and loperamide
(2 mq) if required, to
control nausea, vomiting
and diarrhoea.

31

Methods

from any cause), time to
hepatic progression
(time from start of
treatment to
documented
progression of disease
in the liver), time to
extrahepatic
progression (time from
start of treatment to
progression outside the
liver), decline in quality
of life (time from start of
treatment to first decline
in quality of life). Quality
of life was measured
before treatment, every
3 months up to 12
months using Edmonton
Symptom Assessment
System.

Statistical analysis
Time-to-event analysis
done using log-rank
tests, Cox proportional
hazards model and
Kaplan-Meier

curves. Differences
between categorical
variables like toxicities
were investigated using
Fisher’'s exact test.
Analysis was based on
intention-to-treat.

Outcomes and
Results

Overall survival at 50 Other sources of bias: -

months
DEBIRI 15%
FOLFIRI 0%
p=0.031

Quality of life
(Edmonton Symptom
Assessment System)
"...physical functioning
of the DEBIRI patients
was better than of
those receiving
systemic therapy at 1
(p=0.038) and 3
months (p=0.025); this
was also performed at
8 months (p=0.025)."
Median time to decline
in quality of life (time
from start of treatment
to progression of
symptoms or decline
in quality of life)
DEBIRI 8 months
(95% Cl 3to 13
months)

FOLFIRI 3 months
(95% Cl2to 4
months)

p=0.0002

Time to progression
(progression-free
survival), median 50
months of follow-up
DEBIRI 7 months
(95% Cl 3 to 11
months)
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Study details

Full citation

Hendlisz, A, Eynde, M, Peeters,
M, Maleux, G, Lambert, B,
Vannoote, J, Keukeleire, K,
Verslype, C, Defreyne, L,
Cutsem, E, Delatte, P,
Delaunoit, T, Personeni, N,
Paesmans, M, Laethem, JI,
Flamen, P, Phase Il trial
comparing protracted
intravenous fluorouracil infusion
alone or with yttrium-90 resin
microspheres radioembolization
for liver-limited metastatic
colorectal cancer refractory to

standard chemotherapy, Journal

of Clinical Oncology, 28, 3687-
3694, 2010

Ref Id
790751

Country/ies where the study
was carried out

Belgium

Participants

who had portal vein occlusion or
ascites; previous or concurrent
malignancy.

Sample size

N=46 randomised;

n=23 allocated to SIRT + 5-FU;
n=23 allocated to 5-FU alone

Characteristics

Age in years, median (range)
SIRT + 5-FU 62 (46-91)
5-FU alone 62 (45-80)

Male sex, n/n
SIRT + 5-FU 10/21
5-FU alone 18/23

ECOG performance status, n/n
0

SIRT + 5-FU 15/21

5-FU alone 17/23

1

SIRT + 5-FU 5/21

5-FU alone 5/23

2

SIRT + 5-FU 1/21

5-FU alone 1/23

Previous chemotherapy regimen,

n/n
Irinotecan-based

Interventions Methods

Details

Randomisation and
allocation concealment
Randomisation was
done using the
minimisation technique,
stratifying by institution
and type of progression
before enrolment.

No other details
provided.

Interventions

SIRT + chemotherapy
Radioembolization plus
protracted intravenous
infusion of FU 225 mg/m?
for 14 days followed by 1
week of rest. Thereafter,
protracted intravenous
infusion of FU 300 mg/m?
for 14 days every 3 weeks
until progression.

"The administered activity
of 90Y-microspheres was
calculated according

to the manufacturer’s
instructions based on the
body-surface area and
extent

of tumor involvement"

Follow-up/outcomes
"Physical examination
and blood tests were
performed every 3
weeks. CT

scanning of the chest,
abdomen, and pelvis
was repeated every 6
weeks until

disease progression.
Objective tumor
response was evaluated
by local radiology
review using RECIST
1.0. At the investigators’
discretion, radiologic

Chemotherapy alone
Protracted intravenous
infusion of FU 300 mg/m?
days 1 through 14 every 3
weeks until progression.

For ethical reasons,
patients in chemotherapy

32

Outcomes and Comments

Results

FOLFIRI 4 months
(95% Cl3to 5
months)

p=0.006

"DEBIRI remained
significantly
associated with
survival when
post-progression
therapy is considered
as a co-variate."

Limitations

Cochrane risk of bias tool
Selection bias

Random sequence
generation: unclear

Results
Liver-progression free
survival (event is
hepatic progression),
median 24.8 months

of follow-up risk (Details not reported.)
SIRT + 5-FU 18/21 Allocation concealment:
5-FU 23/23 unclear risk (Details not

HR 0.38 95% CI 0.20
to 0.72, p=0.003
Median time to liver
progression

SIRT + 5-FU 5.5
months

5-FU 2.1 months

reported.)

Performance bias

Blinding of participants and
personnel: unclear/high risk
(No blinding.)

Detection bias

Blinding of outcome
assessment: unclear/high
risk (Depends on the
outcome. No blinding.)

Overall survival (event
is death from any
cause), median 24.8
months of follow-up
SIRT + 5-FU

n=21, number of
events not reported

Attrition bias

Incomplete outcome data:
5-FU n=23, number of low risk (Intention-to-treat
events not reported analysis done for survival
HR 0.92 95% CI 0.47 outcomes.)

to 1.78, p=0.8

Median time to death Reporting bias

Colorectal cancer (update): evidence review for treatment for metastatic colorectal cancer in the liver not amenable to treatment with curative
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Study details

Study type
Phase IIl RCT

Aim of the study

To assess "the safety and
efficacy of intra-arterial 90Y-
resin microspheres

in liver-limited mCRC among
patients for whom all other
evidence-based

treatments had failed."

Study dates
December 15 2004 to
November 15 2007

Source of funding
None reported.

Participants

SIRT + 5-FU 13/21
5-FU alone 20/23
Oxaliplatin-based
SIRT + 5-FU 4/21
5-FU alone 2/23
Other

Interventions

alone group who got
disease progression were
permitted to cross-over to
receive radioembolization
at the investigators’
discretion.

Methods Outcomes and Comments

Results

tumor assessment could SIRT + 5-FU 10.0
be repeated early on the months

basis of clinical need or 5-FU 7.3 months
suspicion of disease
progression."

Primary endpoint was

Other bias

Progression-free
survival (event is

Selective reporting: low risk

Other sources of bias: -

SIRT + 5-FU 4/21
5-FU alone 1/23

Number of liver metastases
measures, n/n

1 lesion

SIRT + 5-FU 2/21
5-FU alone 1/23
2-4 lesions

SIRT + 5-FU 10/21
5-FU alone 10/23
=5 |esions

SIRT + 5-FU 8/21
5-FU alone 10/23
Not measurable
SIRT + 5-FU 1/23
5-FU alone 2/21

Months since diagnosis, median
(range)

SIRT + 5-FU 8 (2-57)

5-FU 14 (2-60

Inclusion criteria

Histologically proven
adenocarcinoma of the colon or
rectum metastasised to the liver
only; not amenable to curative
surgery or local ablation;
resistant or intolerant to standard
chemotherapy (5-FU, oxaliplatin,
and

irinotecan); ECOG performance
status of 0 to 2; 218 years of

33

time to liver progression
(time from
randomisation to
progression in the liver).
Time to progression
(time from
randomisation to
progression at any site
or death or loss to
follow-up) and overall
survival (time from
randomisation to death
from any cause) were
also analysed.

Statistical analysis
"The distribution of time
to event variables was
estimated by the
nonparametric
Kaplan-Meier method.
Comparison was made
using the log-rank test,
and treatment effect
was reported by the
estimation of a hazard
ratio (HR)

obtained with Cox
regression models."

progression at any
site), median 24.8
months of follow-up
SIRT + 5-FU

n=21, number of
events not reported
5-FU n=23, number of
events not reported
HR 0.51 95% CI1 0.28
to 0.94, p=0.03
Median time to
progression

SIRT + 5-FU 4.5
months

5-FU 2.1 months

Other information

Grade 3 or 4 toxicities
SIRT + 5-FU 1/21
5-FU 6/22

Colorectal cancer (update): evidence review for treatment for metastatic colorectal cancer in the liver not amenable to treatment with curative
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Study details Participants Interventions Methods Outcomes and Comments
Results

age; adequate bone marrow
function (absolute neutrophil
count 21,000/uL, platelet count
=2100,000/pL), renal function
(creatinine <1.5 x upper limit of
normal limit [ULN] or creatinine
clearance >50 mL/min), and liver
function (defined by direct
bilirubin <1.0 x ULN; AST, ALT,
and alkaline phosphatase levels
each <5 x ULN); able to give
informed consent.

Exclusion criteria

Pre-existing hepatic disease
(cirrhosis > Child-Pugh B, liver
abscess, hepatic sarcoidosis or
tuberculosis, sclerosing
cholangitis); extrahepatic
disease; clinically significantly
ascites; more than 20%
arteriovenous shunting from liver
to lungs observed on the 99mTc-
MAA scan; hepatic arterial
anatomy that would not allow
safe administration of 90Y-
microspheres; partial or total
thrombosis of the hepatic artery
or main portal vein; prior HAI
with 5-FU, FUDR, or other
chemotherapeutic agent(s) or
transarterial embolization
procedure; prior external-beam
irradiation of the liver; severe
chronic or acute disease,
concomitant or previous
malignancies within 5 years
other than basal cell or
squamous cell carcinoma of the
skin or cervix; pregnancy or

34
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Study details

Full citation

Martin, R. C. G., Scoggins, C.
R., Schreeder, M., Rilling, W. S.,
Laing, C. J., Tatum, C. M., Kelly,
L. R., Garcia-Monaco, R. D.,
Sharma, V. R., Crocenzi, T. S.,
Strasberg, S. M., Randomized
controlled trial of irinotecan
drug-eluting beads with
simultaneous FOLFOX and
bevacizumab for patients with
unresectable colorectal liver-
limited metastasis, Cancer, 121,
3649-3658, 2015

Ref Id
848468

Country/ies where the study
was carried out

us

Study type
Phase Il RCT (DEBIRI
trial, NCT00932438)

Aim of the study

"to assess the response and
adverse event rates for
irinotecan drug-eluting beads
(DEBIRI) with folinic acid, 5-
fluorouracil, and oxaliplatin
(FOLFOX) and bevacizumab as
a first-line treatment for

Participants

breast-feeding; refusal to take
adequate pregnancy prevention
measures.

Sample size

N=72 randomised;

n=41 allocated to DEBIRI +
FOLFOX % bevacizumab
(intervention);

n=30 allocated to FOLFOX +
bevacizumab (control)

Characteristics
Baseline characteristics:

Age in years, median
Intervention 57
Control 60

Male sex, n/n
Intervention 24/40
Control 21/30

Synchronous colon or rectal
disease and liver metastasis, %
Intervention 53%

Control 57%

Prior colon surgery, n (%)
Intervention 17 (43)
Control 13 (45)

Prior liver surgery, n
Intervention 2
Control 1

CEA, median (range)
Intervention 64 (1-12,600)
Control 105 (1-16,381)

Interventions

Interventions

Intervention group:
Modified FOLFOX6 on
days 0 to 14, DEBIRI on
days 7 to 21

The DEBIRI device was an
n-Fil sulfonate—modified,
spherical hydrogel

device. The treatment was
given through a femoral or
axillary artery puncture, 1
vial of beads was eluted
with the desired amount of
irinotecan chemotherapy.
Irinotecan was loaded into
DEBIRI at 50 mg/mL for a
total dose of 100 mg per
vial. Most treatments were
performed in an outpatient
setting. The treating
physician determined the
number of treatments after
re-evaluation with imaging
after the 4 cycles of
FOLFOX and 2 treatments
with DEBIRI, the decision
was based on the degree
of response, tolerance of
combination therapy and
quality of life.

The use of bevacizumab
was left to the discretion of
the treating medical
oncologist and was based
on potential
contraindications (for

35

Methods Outcomes and
Results
Details Results

Randomisation and
allocation concealment
"The first 10 enrolled
patients were mandated
by the Food and Drug
Administration to be
treated

only in the treatment
arm (FOLFOX-DEBIRI)
for safety

and pharmacokinetic
studies; it then allowed
60 patients

to be randomly assigned
to either the treatment
arm

(30 patients) or the
control arm (FOLFOX;
30 patients)."

No other details
provided.

Liver progression-free
survival, median 24
months of follow-up
Intervention median
17 months (range 12-
23 months)

Control median 12
months (range 11-24
months)

p=0.05

Progression-free
survival, median 24
months of follow-up
Intervention median
12 months (range 9-
15.4 months)
Control median 15
months (range 10.4-
20 months)

p=0.18

Follow-up/outcomes

A triphasic CT scan of
the liver within at least
1-2 months of treatment
completion. Surgical
resectability was
assessed after every 4
cycles of systemic
chemotherapy (after the
4th, 8th, and 12th
cycles). The decision
about surgical resection
was made by the

Patients with grade 3
or 4 adverse events,
n/n

Intervention 32/40
Control 18/30

Comments

Limitations

Cochrane risk of bias tool
Selection bias

Random sequence
generation: unclear risk
(Details not reported.)
Allocation

concealment: unclear risk
(Details not reported.)

Performance bias

Blinding of participants and
personnel: low/high risk
(Patients and treating
physicians were not
blinded. The study was
funded by a company
manufacturing DEBIRI and
some of the investigators
worked as consultants for
the company.)

Detection bias

Blinding of outcome
assessment: unclear/high
risk (Patients and treating
physicians were not
blinded. The study was
funded by a company
manufacturing DEBIRI and
some of the investigators
worked as consultants for
the company. However,
tumour response was
assessed also by

a blinded radiologic review
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Study details

unresectable colorectal liver

metastasis"

Study dates
June 2009 to March 2014

Source of funding

Robert C. G. Martin Il and the
University of Louisville School of
Medicine; Division of Surgical
Oncology of the University of
Louisville; BTG/Biocompatibles
(medical device manufacturer).
Some of the authors declare
working as consultants for BTG

and other companies and

receiving grants from the BTG

and other companies.

Participants

Interventions

ECOG performance status, n (%) example intact primary

0

Intervention 17 (44)
Control 20 (68)

1

Intervention 20 (50)
Control 9 (30)
2

Intervention 3 (6)
Control 1 (2)

Colon primary in place, n
Intervention 12
Control 11

Rectal primary in place, n
Intervention 9
Control 6

kRAS mutation, n (%)
Intervention 20 (50)
Control 10 (30)

Presence of extrahepatic
disease, n (%)
Intervention 22 (55)
Control 9 (31)

Inclusion criteria
>18 years of age; have

histologically proven colorectal

cancer to the liver;

chemotherapy-naive for their

metastatic disease; liver-

dominant disease (=80% of the

tumour body burden being

confined to the liver) but <60%
liver replacement by the tumour;
an ECOG performance status

score <2

tumour with a history of
bleeding, recent surgery,
and cardiovascular issues).

Control group:

Same FOLFOX
treatment + bevacizumab

36

Methods

treating surgeon on the
basis of established
criteria for resectability.
The tumour responses
for all patients were also
assessed by the
principal investigator of
the study.

Statistical analysis
Fischer's exact test was
used to test the
difference between the
groups.

Outcomes and

Comments

with the established
RECIST 1.1 criteria
or Choi’s criteria.)

Attrition bias
Incomplete outcome
data: low risk

Reporting bias

Selective reporting: high
risk of risk (Resectability is
listed as one of the main
outcomes in the hypothesis
but it is not reported in the
article.)

Other bias
Other sources of bias: -
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Results

Exclusion criteria

Eligible for curative treatment
(resection or radiofrequency
ablation); not fitting the inclusion
criteria

Full citation Sample size Interventions Details Results Limitations
See Ruers 2017
Ruers, T., Punt, C., Van

coevorden, F., Pierie, J. P. E. Characteristics
N., Borel-Rinkes, I., Ledermann,

J. A, Poston, G., Bechstein, W., Inclusion criteria
Lentz, M. A., Mauer, M., Van

Cutsem, E., Lutz, M. P., Exclusion criteria
Nordlinger, B., Verwaal, V. J.,

Gruenberger, T., Klaase, J.,

Falk, S., Wals, J., Jansen, R. L.,

P. Lindner, Mulier, S., Bosscha,

K., Jaeck, D., Arnaud, J. P.,

Smith, D., Sherlock, D., Ammori,

B., Gillams, A., El-Serafi, M.,

Glimelius, B., Hellman, P.,

Radiofrequency ablation

combined with systemic

treatment versus systemic

treatment alone in patients with

non-resectable colorectal liver

metastases: A randomized eortc

intergroup phase ii study

(EORTC 40004), Annals of

Oncology, 23, 2619-2626, 2012

Ref Id
849478

Country/ies where the study
was carried out
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Study type

Aim of the study

Study dates

Source of funding

Full citation

Ruers, T., Van Coevorden, F.,
Punt, C. J. A,, Pierie, J. P. E. N.,
Borel-Rinkes, |., Ledermann, J.
A., Poston, G., Bechstein, W.,

Lentz, M. A., Mauer, M.,

Folprecht, G., Van Cutsem, E.,

Ducreux, M., Nordlinger, B.,
Pare, A., Verwaal, V. J.,
Gruenberger, T., Klaase, J.,

Falk, S., Wals, J., Jansen, R. L.,
Lindner, P., Mulier, S., Bosscha,

K., Jaeck, D., Arnaud, J. P.,

Smith, D., Sherlock, D., Ammori,
B., Gillams, A., El-Serafi, M.,
Glimelius, B., Hellman, P., Local

Treatment of Unresectable
Colorectal Liver Metastases:

Results of a Randomized Phase
Il Trial, Journal of the National

Cancer Institute, 109 (9) (no
pagination), 2017

Ref Id
849485

Country/ies where the study

was carried out

Participants

Sample size

N=119 randomised;

n=60 allocated to RFA +
systemic therapy;

n=59 allocated to systemic
therapy alone

Characteristics

Age in years, median (range)
RFA + systemic therapy 64 (31-

79)

Systemic therapy alone 61 (38-

79)

Male sex, n (%)

RFA + systemic therapy 37 (62)
Systemic therapy alone 42 (71)

WHO performance status, n (%)

0

RFA + systemic therapy 47 (78)
Systemic therapy alone 47 (80)
1

RFA + systemic therapy 13 (22)
Systemic therapy alone 12 (20)

Number of liver metastases,

median

RFA + systemic therapy 4.0

Interventions

Interventions

RFA

Hepatobiliary surgeon and
the multidisciplinary team
decided the strategy (RFA
alone or in combination
with resection) in order to
obtain complete tumour
clearance, and the way
RFA was done (open
surgery, laparoscopically or
percutaneously). RFA
procedures were carried
out according to the
manufacturer's guidelines
(Radionics,
RadioTherapeutics, Rita)
by experienced surgeons
or radiologists.

Systemic therapy (in both
arms)

FOLFOX 4 (5-
FU/leucovorin/oxaliplatin),
from October 2005
bevacizumab was added to
the regimen.

"FOLFOX 4 regimen
(oxaliplatin 85 mg/m?, LV
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Methods

Details

Randomisation and
allocation concealment
"Randomization was
done at the EORTC
headquarters with the
minimization technique
and was stratified for
centre, previous
chemotherapy for liver
metastases, previous
adjuvant chemotherapy
and

route of randomization
(before or during
surgery). Eligible
patients were

randomly assigned at a
1:1 ratio to receive RFA
plus systemic treatment
or

systemic treatment
alone." (Ruers et al
2012)

No other details
reported.

Follow-up/outcomes

Outcomes and
Results

Results

Overall survival,
median 9.7 years of
follow-up (event is
death from any cause)
RFA + systemic
therapy 39 events,
n=60

Systemic therapy
alone 53 events, n=59
HR 0.58 95% CI 0.38
to 0.88, p=0.01
Median overall
survival time

RFA + systemic
therapy 45.6 months
95% CI1 30.3 to 67.8
months

Systemic therapy
alone 40.5 months
95% Cl 27.5t0 47.7
months

Health-related quality
of life (EORTC QLQ-
C30)

"Based on

observed data in the

combined treatment

Comments

Limitations

Cochrane risk of bias tool
Selection bias

Random sequence
generation: unclear

risk (Details not reported.)
Allocation concealment:
unclear risk (Details not
reported.)

Performance bias

Blinding of participants and
personnel: unclear/high risk
(No blinding.)

Detection bias

Blinding of outcome
assessment: low/high risk
(No blinding. Bias depends
on the outcome.)

Attrition bias

Incomplete outcome data:
low risk (Intention-to-treat
analysis done for survival
outcomes.)

Reporting bias
Selective reporting: low risk
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Results
. . Systemic therapy alone 5.0 200 mg/m?, 5-FU bolus 400 Tumour response was arm, HRQoL scales
Austria, Belgium, Egypt, France, mg/m? followed by assessed every 6 weeks were impaired after Other bias

Germany, Hungary, Italy,
Netherlands, Sweden, UK

Study type

Phase Il RCT (EORTC 40004
CLOCC trial, NCT00043004)

Aim of the study

"...to determine the additional
value of RFA in patients with

non-resecable colorectal

metastases confined to the liver,
a randomized phase Il study
was designed by the European

Intergroup to compare the
efficacy of combination

treatment of RFA plus systemic

treatment versus systemic

treatment alone." (Ruers et al

2012)n=

(Due to slow recruitment, the
trial was downsized to phase I

randomised study.)

Metachronous metastases

RFA + systemic therapy 37 (62)
Systemic therapy alone31 (53)

Time from surgery for primary
cancer to randomisation in days,

median (range)

RFA + systemic therapy 290 (28-

1802)

Systemic therapy alone 308 (30-

2754)

Adjuvant chemotherapy for
primary cancer, n (%)

RFA + systemic therapy 10 (17)
Systemic therapy alone 10 (17)

Prior chemotherapy for
metastatic disease, n (%)

RFA + systemic therapy 9 (15)
Systemic therapy alone 8 (14)

Previous liver surgery for

600 mg/m? 22-h infusion,
every 14 days, or
oxaliplatin 85 mg/m?, L-
folinic

acid 175 mg, 5-FU bolus
400 mg/m? followed by
2400 mg/m? 46-h
infusion every 14 days or
oxaliplatin 85 mg/m? every
14 days and weekly

LV 200 mg/m? and 5-FU
2600 mg/m? 24-h infusion,
for 6 weeks followed

by 1 week of rest).
Bevacizumab was
administered at 5 mg/kg
body weight,

once every 2 weeks.
Systemic therapy was
given for 6 months (in the
absence of disease
progression or
unacceptable toxicity). In
case of disease

during study treatment
and every 3 months
thereafter for 2 years,
after 2 years every 6
months. Follow-up
investigations included
abdominopelvic CT,
chest X-ray and
measurement of serum
CEA level.

Primary endpoint was
30-month survival rate,
secondary endpoints
were overall survival,
progression-free
survival and health-
related quality of

life. Health-related
quality of life was
assessed with EORTC
QLQ-C30 questionnaire
at randomisation, and
every 6 weeks after start

RFA. While a 20-point Other sources of bias: -
difference is
considered a
significant effect,
mean global QoL
dropped by 27
points. However,
recovery to a level at
~10 points below
baseline was
achieved before the
start of systemic
treatment

(4—8 weeks after
RFA). Thereafter,
HRQoL scores were
similar

in both treatment
groups, although the
limited sample size
limits definite
conclusions on
HRQoL."

Other information

colorectal cancer metastases, n
(%) progression, second line
RFA + systemic therapy 9 (15)  chemotherapy based on
Systemic therapy alone 10 (17) irinotecan was strongly
recommended.

In the systemic therapy
alone arm, resection was
allowed if nonresectable
disease converted to Intention-to-treat
resectable during the analysis was done for
systemic therapy. RFA was survival outcomes.
not allowed in this arm at  Kaplan-Meier method

of the systemic therapy
until end of study
treatment, and
thereafter at every
standard follow-up
assessment.

Study dates

16 April 2002 to 20 June 2007 Progression-free

survival, median 9.7
years of follow-up
(event is disease
progression or death)
HR 0.57 95% CI1 0.38
to 0.85, p=0.005
Median progression-
free survival time
RFA + systemic
therapy 16.8 months

Source of funding

EORTC; Cancer Research UK;
ALM-CAOQO; Dutch Cancer
Foundation; the National Cancer
Institute;
Kankerbestrijding/KWF; Sanofi-
Aventis. Radionics,
Radiotherapeutics and Rita
provided free RFA needles.

Inclusion criteria

18-80 years old; WHO
performance status <2;
presented with nonresectable
liver metastases from colorectal
adenocarcinoma
(nonresectability was defined as

Statistical analysis

no possibility to completely
resect all tumours); without

extrahepatic disease; all liver

any point.

39

and log-rank test were
used.

95% CIl 11.0 to 21.9
months
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Participants Interventions

lesions could be fully treated by
either RFA alone or combined
treatment of resection of
resectable lesions and RFA of
the remaining unresectable
lesions; number of liver
metastases <10; maximum
diameter of 4 cm to those treated
with RFA; metastatic
involvement of the liver <50%;
adequate bone marrow, liver and
renal function.

Exclusion criteria

Presence of the primary tumour;
any other malignancy in the past
10 years (expect carcinoma of
the cervix in situ or
nonmelanoma skin cancer);
higher than grade 1 sensory
neuropathy; clinically significant
cardiovascular disease;
uncontrolled hypertension;
bleeding disorders or
coagulopathy; active infection;
any contraindication to the use of
5-FU/leucovorin/oxaliplatin or
bevacizumab.

Outcomes and Comments
Results

Systemic therapy
alone 9.9 months 95%
Cl 9.1 to 12.9 months

Postoperative death*
RFA + systemic
therapy 1/57
Systemic therapy
alone N/A

Respiratory failure*
RFA + systemic
therapy 1/57
Systemic therapy
alone N/A

Cardiac failure or
infarction®

RFA + systemic
therapy 3/57
Systemic therapy
alone N/A

Hepatic dysfunction
bilirubin >10 mg/dI for
3 days*

RFA + systemic
therapy 3/57
Systemic therapy
alone N/A

Renal failure*
RFA + systemic
therapy 1/57
Systemic therapy
alone N/A

Intra-abdominal
infection (abscess)*
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RFA + systemic
therapy 2/57
Systemic therapy
alone N/A

Need for reoperation*®
RFA + systemic
therapy 3/57
Systemic therapy
alone N/A

Hospitalisation for
>24h due to
complication*®
RFA + systemic
therapy 10/57
Systemic therapy
alone N/A

Grade 3 or 4
neutropenia*®
RFA + systemic
therapy 14/51
Systemic therapy
alone 12/59

Grade 3 or 4
cardiotoxicity™
RFA + systemic
therapy 5/51
Systemic therapy
alone 1/59

Grade 3 or 4
diarrhoea*

RFA + systemic
therapy 10/51
Systemic therapy
alone 10/59

41
Colorectal cancer (update): evidence review for treatment for metastatic colorectal cancer in the liver not amenable to treatment with curative
intent FINAL (January 2020)



FINAL
Optimal combination and sequence of treatments in patients presenting with metastatic colorectal cancer in the liver not amenable to treatment with curative
intent

Study details Participants Interventions Methods Outcomes and Comments
Results

Grade 3 or 4 vomiting*
RFA + systemic
therapy 5/51

Systemic therapy
alone 4/59

Grade 3 nausea (no
grade 4)*

RFA + systemic
therapy 7/51
Systemic therapy
alone 6/59

Grade 3 or 4 other
gastrointestinal
toxicity*

RFA + systemic
therapy 4/51
Systemic therapy
alone 4/59

Grade 3 or 4
pulmonary toxicity*
RFA + systemic
therapy 3/51
Systemic therapy
alone 1/59

Grade 3 or 4 renal
toxicity*

RFA + systemic
therapy 1/51
Systemic therapy
alone 1/59

Grade 3 neuropathy
(no grade 4)*
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Full citation

Van Hazel, G., Blackwell, A.,
Anderson, J., Price, D., Moroz,
P., Bower, G., Cardaci, G.,
Gray, B., Randomised phase 2
trial of SIR-spheres plus
fluorouracil/leucovorin
chemotherapy versus
fluorouracil/leucovorin
chemotherapy alone in
advanced colorectal cancer,
Journal of Surgical Oncology,
88, 78-85, 2004

Ref Id

Participants

Sample size

N=21 randomised;

n=11 allocated to SIRT +
chemotherapy;

n=10 chemotherapy alone

Characteristics

Age in years, mean
SIRT + chemotherapy 64
Chemotherapy alone 65

Male sex, n/n
SIRT + chemotherapy 10/11
Chemotherapy alone 8/10

Extrahepatic disease, n/n
SIRT + chemotherapy 2/11

Interventions

Interventions

SIRT: A single dose of
SIR-Spheres (Sirtex
Medical Limited) were
administered on the 3rd or
4th day of the second cycle
of chemotherapy. "The
SIR-Spheres was
administered into

the hepatic artery via a
trans-femoral catheter that
was

placed under local
anaesthetic. In patients
where there

was more than one hepatic
artery supplying blood to

43

Methods

Details
Randomisation and

allocation concealment
"Patient registration and

randomisation was
made by
telephoning the

independent Australian

National Health

& Medical Research
Council Clinical Trials
Centre

which randomised
patients using a
computer based
program."
Randomisation was

Outcomes and
Results

RFA + systemic
therapy 9/51
Systemic therapy
alone 8/59

Grade 3 fatigue (no
grade 4)*

RFA + systemic
therapy 7/51
Systemic therapy
alone 4/59

Grade 3 hypertension
(no grade 4)*

RFA + systemic
therapy 2/51
Systemic therapy
alone 2/59

*From Ruers et al
2012

Results

Overall survival (event
is death from any
cause)

SIRT + chemotherapy
29.4 months
Chemotherapy alone
12.8 months

HR 0.33 95% Cl 0.12
to 0.91, p=0.025

Quality of life (FLIC)
"Changes in the
quality of life were
almost identical in
both arms (p=0.96)."

Comments

Limitations

Cochrane risk of bias tool
Selection bias

Random sequence
generation: low risk
Allocation concealment: low
risk

Performance bias

Blinding of participants and
personnel: unclear/high risk
(No blinding.)

Detection bias
Blinding of outcome
assessment: low/high risk
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850401

Country/ies where the study
was carried out

Australia

Study type
Phase Il RCT

Aim of the study

"to compare the response rate,
time to progressive disease
(PD), and toxicity of a regimen
of systemic fluorouracil/
leucovorin chemotherapy versus
the same chemotherapy plus a
single administration

of SIR-Spheres in patients with
advanced colorectal liver
metastases."

Study dates
Not reported.

Source of funding
Not reported.

Participants

Chemotherapy alone 3/10

Extent of liver metastases >25%,
n/n

SIRT + chemotherapy 3/11
Chemotherapy alone 3/10

Inclusion criteria

>18 years of age; histologically
proven adenocarcinoma of the
colorectum; unequivocal CT
scan evidence of liver
metastases that could not be
treated by resection or any
locally ablative technique; not
have received chemotherapy

or radiotherapy for the liver
metastases; have

adequate haematologic, hepatic
and renal function; no

central nervous

system metastases; no evidence
of cirrhosis, ascites or

portal hypertension; WHO
performance status <3

Exclusion criteria
None reported.

Interventions

the

liver, the catheter was
repositioned during
administration

and the total dose of SIR-
Spheres was divided into
separate aliquots
depending on the
estimated volume of
tumour being supplied by
each feeding artery.
Patients

treated with SIRT were
generally kept in hospital
overnight

and discharged home the
following day. As
Angiotensin-2 has been
shown to increase the
microsphere

targeting of tumours within
the liver, a single

bolus of 25 mg of
Angiotensin-2 was pulsed
into the

hepatic artery 30 sec
before administering the
SIRSpheres."

First 5 patients in the SIRT
+ chemotherapy group
received a standard dose
of 2.5 GBq of yttiruam-90
activity, for the rest of the
patients the dose was
calculated based on the
patient's body surface and
the side of the tumour
within the liver according to
an equation:
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Methods Outcomes and

Results

Treatment-related
mortality

SIRT +
chemotherapy 1/11
Chemotherapy alone
0/10

stratified by institution,
presence or absence of
extrahepatic disease
and extent of

liver metastases (<25%
or >25%).

Follow-up/outcomes
Follow-up was done
every month using
serologic tests of
haematologic, liver and
renal function and CEA
and every 3 months
including a clinical
evaluation and quality of
life assessment, CT
scans of the abdomen,
either an X-ray ora CT
scan of the chest.
Quality of life was
assessed at
randomisation and
every 3 months after
that using a validated
23-item Functional
Living Index - Cancer
(FLIC) questionnaire.

Statistical analysis

Time to disease
progression and survival
curves were constructed
using the method of
Kaplan—

Meier and compared
using the logrank test.
Intention-to-treat
analysis was done.

Comments

(Depends on the outcome.
No blinding.)

Attrition bias

Incomplete outcome data:
low risk (Intention-to-treat
analysis done.)

Reporting bias
Selective reporting: low risk

Other bias
Other sources of bias: -
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Full citation

Wasan, H. S., Sharma, N. K.,
Francis, A., Moschandreas, J.,
Virdee, P. S., Dutton, P., Love,
S., Gebski, V., Gray, A., Adams,
R., Bateman, A,, Blesing, C.,
Brown, E., Chau, |., Cummins,
S., Cunningham, D., Falk, S.,
Hadaki, M., Hall, M., Hickish, T.,
Hornbuckle, J., Lofts, F.,
Lowndes, S., Mayer, A.,
Metcalfe, M., Middleton, G.,
Mills, J., Montazeri, A.,
Muirhead, R., Polychronis, A.,
Purcell, C., Ross, P., Sherwin,
L., Soomal, R., Swinson, D.,
Walther, A., Wasan, H., Weaver,
A., Wilson, C., Wilson, G., Amin,
P., Balosso, J., Boucher, E.,
Brown, M., Bruch, H. R.,
Cardaci, G., Chen, Y. J.,
Chevallier, P., Clarke, S.,
Coveler, A., Craninx, M.,

Participants

Sample size

Total N=1103; n=554 SIRT +
chemotherapy; n=549
chemotherapy alone

FOXFIRE:

N=364 randomised; n=182
allocated to SIRT +
chemotherapy; n=182 allocated
to chemotherapy alone

SIRFLOX:

N=530 randomised; n=267
allocated to SIRT +
chemotherapy; n=263 allocated
to chemotherapy alone

FOXFIRE-Global:

N=209 randomised; n=105
allocated to SIRT +
chemotherapy; n=104 allocated
to chemotherapy alone

Characteristics

Interventions

(body surface area in m? -
0.2) + (% of tumour
involvement/100).

Chemotherapy in both
groups: 5-fluorouracil 425
mg/m? per day plus
leucovorin 20 mg/m? per
day for 5 consecutive days
and repeated at 4 weekly
intervals. Cycles continued
until evidence of
unacceptable toxicity,
patient request or disease
progression.

Interventions

SIRT + systemic FOLFOX
chemotherapy versus
chemotherapy alone

SIRT was administered on
day 3 or 4 of the 1st cycle
or day 3 or 4 of the 2nd
cycle.

"We used a hepatic
arteriogram and a liver-to-
lung

breakthrough nuclear
medicine scan to assess
patient

suitability to receive SIRT.
We used the patient’s body
surface area, percentage
of tumour involvement, and
magnitude of liver-to-lung
shunting to establish the
activity (GBq) per dosing
chart."
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Methods

Details

Randomisation and
allocation concealment
Randomisation was
stratified according to
metastasis site (liver-
only or liver plus
extrahepatic
metastases), extent of
tumour involvement of
the liver (£25% vs >25%
measured objectively on
baseline CT scan),
planned use of a
biological agent, and
centre.

"In FOXFIRE, patients
were allocated using
minimisation

with a probability of 0.8
to the treatment that
most reduced the
imbalance of the above
factors. If there

Outcomes and
Results

Results

Liver progression-free
survival, median 43.3
months of follow-up
(event is radiological
progression in the
liver)

SIRT + chemotherapy
173/554
Chemotherapy
271/549

HR 0.51 95% CI 0.43
to 0.62, p<0.0001

Overall survival,
median 43.3 months
of follow-up (event if
death from any cause)
SIRT + chemotherapy
433/554
Chemotherapy
411/549

HR 1.04 95% CI 0.90
to 1.19, p=0.61

Comments

Limitations

Cochrane risk of bias tool
Selection bias

Random sequence
generation: low risk
Allocation concealment: low
risk

Performance bias

Blinding of participants and
personnel: unclear/high (No
blinding.)

Detection bias

Blinding of outcome
assessment: low/high
(Depends on the outcome,
high risk of subjective
outcomes, low risk for
outcomes such as overall
survival.)

Attrition bias
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Delanoit, T., Eliadis, P.,
Ferrante, M., Garofalo, M.,
Geboes, K., Gehbauer, G.,
George, B., Gordon, M.,
Gregory, K., Gulec, S.,
Hannigan, J., Heinemann, V.,
Helmberger, T., Isaacs, R.,

James, P., Karapetis, C., Ko, Y.

D., Lammert, F., Liauw, W.,

Margolis, J., Martin, R., Martoni,
A., Marx, G., Moons, V., Nusch,
A., Ozer, H., Padia, S., Pavlakis,

N., Perez, D., Pluntke, S.,
Powell, A., Price, T., Ransom,
D., Ricke, J., Ridwelski, K.,
Riera-Knorrenschild, J., Riess,
H., Rilling, W., Robinson, B.,
Rodriguez, J., Sauerbruch, T.,
Savin, M., Scheidhauer, K.,
Schneiderman, E., Seeger, G.,
Segelov, E., Schmueli, E. S.,

Shannon, J., Shibata, S., Smith,

R., Stemmer, S., Stotzer, O.,
Tatsch, K., Vehling-Kaiser, U.,
Vogl, T., Whiting, S., Wolf, I.,
Ades, S., Aghmesheh, M.,
Angelelli, B., Auber, M., Ayala,
H., Beny, A., Bloomgarden, D.,

Boland, P., Bouche, E., Bowers,

C., Bremer, C., Bui, J., Burge,
M., Carlisle, J., Casado, A. R,,
Chai, S., Chuong, M., Cooray,
P., Crain, M., De Wit, M.,
Deleporte, A., Dowling, K.,

Durand, A., Facchini, F., Faivre,

S., Feeney, K., Ferguson, T.,

Ferru, A., Findlay, M., Fragoso,

M., Frenette, G., Frick, J.,
Ganju, V., Geva, R., Gibbs, P.,
Granetto, C., Hammel, P.,

Participants

Age in years, median (range)

SIRT+chemotherapy 63 (28-90)

Chemotherapy 63 (23-89)

Male sex, n (%)
SIRT+chemotherapy 363 (66)
Chemotherapy 361 (66)

WHO performance status, n (%)

0

SIRT+chemotherapy 354 (64)
Chemotherapy 347 (63)

1

SIRT+chemotherapy 198 (36)
Chemotherapy 200 (36)

Primary tumour site, n (%)
Colon

SIRT+chemotherapy 421 (76)
Chemotherapy 392 (71)
Rectum

SIRT+chemotherapy 116 (21)
Chemotherapy 137 (25)

Primary tumour in situ, n (%)
SIRT+chemotherapy 278 (50)
Chemotherapy 302 (55)

Previous adjuvant
chemotherapy, n (%)
SIRT+chemotherapy 31 (6)
Chemotherapy 28 (5)

Synchronous metastases, n (%)

SIRT+chemotherapy 483 (87)
Chemotherapy 475 (87)

Extrahepatic disease, n (%)
SIRT+chemotherapy 199 (36)
Chemotherapy 191 (35)

Interventions

The oxaliplatin dose was
reduced from 85 mg/m? to
60 mg/m? for three cycles
from the cycle coinciding
with SIRT administration

and for two cycles
thereafter.

Systemic FOLFOX
chemotherapy:

In FOXFIRE trial -
oxaliplatin modified de
Gramont chemotherapy
(85 mg/m? oxaliplatin
infusion over 2 h, L-

leucovorin 175 mg or D,L-
leucovorin 350 mg infusion
over 2 h, and 400 mg/m?

bolus fluorouracil followed

by a 2400 mg/m?
continuous fluorouracil

infusion over 46 h) for 12
cycles. Each cycle lasted

for 14 days.
In SIRFLOX and
FOXFIRE-Global trials

- modified FOLFOXG6 (85
mg/m? oxaliplatin infusion

over 2 h, 200 mg

leucovorin, and 400 mg/m?
bolus fluorouracil followed

by a 2400 mg/m?
continuous fluorouracil
infusion over 46 h)
continuing cycles until
disease progression or

dose-limiting toxicity. Each
cycle lasted for 14 days.

Biological agents
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Methods

were equal numbers of
patients in each
treatment group,

then patients were
allocated to each
treatment with a
probability of 0.5. The
first 30 treatments were
allocated

using (simple) block
randomisation (using
variable block

sizesof 2,4,and 6in a
ratio of 1:2:1). In
SIRFLOX and
FOXFIRE-Global, an
imbalance window of 5
was used; if

the treatment imbalance
between the two groups
was

less than 5, the
treatment was randomly
allocated. If the
treatment imbalance
reached 5, the next
treatment

allocation was forced to
reduce the imbalance."
In FOXFIRE ftrial, a
computer-based

randomisation was done

centrally at the

Oncology Clinical Trials
Office. In SIRFLOX and
FOXFIRE-Global trials,

randomisation was done

centrally at the National
Health and Medical
Research Council

Outcomes and
Results

Median survival time
SIRT + chemotherapy
22.6 months 95% ClI
21.0 to 24.5 months
Chemotherapy 23.3
months 95% CI 21.8
to 24.7 months

Overall survival,
subgroups:

WHO performance
status 0

SIRT + chemotherapy
265/354
Chemotherapy
249/347

HR 1.03 95% CI 0.86
to 1.22

WHO performance
status 1

SIRT + chemotherapy
166/198
Chemotherapy
162/200

HR 1.07 95% CI 0.86
to 1.32

Synchronous disease
SIRT + chemotherapy
380/483
Chemotherapy
359/475

HR 1.02 95% CI 0.89
to 1.18

Metachronous
disease

SIRT + chemotherapy
50/68

Chemotherapy 51/71
HR 0.99 95% CI 0.66
to 1.48

Comments

Incomplete outcome data:
low risk

Reporting bias
Selective reporting: low risk

Other bias
Other sources of bias: -
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Results

Participants Interventions

Heching, N., Hendlisz, A.,

Hendrickx, K., Holtzman, M., Extent of liver involvement
Issacs, R., lyer, R., Jackson, C., >25%, n (%)

Kaiser, A., Kaubisch, A., Kim, Y. SIRT+chemotherapy 179 (32)
H., Kroning, H., Liang, J. T., Chemotherapy 168 (31)

Lim, L., Limentani, S., Liu, J. H.,

Louafi, S., de Man, M., Masi, G., Intention to treat with biological
Matos, M., Monsaert, E., agents, n (%)

Mosconi, S., Nott, L., Numico, SIRT+chemotherapy 298 (54)
G., O'Donnell, A., Peeters, M., Chemotherapy 299 (54)

Polus, M., Pracht, M., Ratner,

L., Rebischung, C., Sae-Won, Inclusion criteria

H., Sanchez, F., Shani, A., Inclusion/exclusion criteria were
Sharma, N., Singh, M., Singhal, similar between the three trials
N., Smith, D., Stoltzfus, P., but not identical.

Strickland, A., Taieb, J., Tan, I., Histologically confirmed
Terrebonne, E., Tichler, T, colorectal cancer with liver-only
Trogu, A., Underhill, C., Vera- or liver-dominant metastases
Garcia, R., Walpole, E., Wang,  With or without the primary

E., Westcott, M., van Hazel, G., tumour in situ; WHO

The addition of anti-VEGF Clinical Trials Centre via
or anti-EGFR treatments  an interactive voice

was at the discretion of the response system.
treating physician and

doses prescribed were Follow-up/outcomes
according to local policy at CT scan every 8-12

the treating centre. weeks until hepatic

In FOXFIRE ftrial, patients  progression. Follow-up
could receive anti-VEGF included clinical

(e.g. bevacizumab) or anti- assessment; CT of
EGFR (e.g. cetuximab) chest, abdomen, and baseline adjusted
from cycle 1 in the pelvis. "Scans were At 2-3 months
FOLFOX alone group and independently reviewed -0.021 95% CI -0.04
from cycle 7 onwards in the by Pharmtrace (Berlin, to -0.001,

SIRT + FOLFOX group. Germany) for overall p=0.038 (SIRT +

In SIRFLOX and and hepatic progression chemotherapy
FOXFIRE-Global trials, in FOXFIRE using n=431, chemotherapy
patients could receive Response Evaluation n=417)

bevacizumab from cycle 1  Criteria in Solid Tumors At 6 months

in the FOLFOX alone (RECIST,; version 1.0)  -0.019 95% CI -0.045

Quality of life (EQ-5D-
3L), mean utility value
(scale 0-1, better
indicated by higher
value)

Difference between
groups (SIRT +
chemotherapy minus
chemotherapy),

Sharma, R. A., First-line performance status of 0 or 1, group and from cycle 4 and in SIRFLOX with to 0.007,

selective internal radiotherapy  limited extrahepatic disease; age onwards in the SIRT + RECIST (version 1.0)  p=0.144 (SIRT +

plus chemotherapy versus 218 years; life expectancy 23 FOLFOX group. with minor chemotherapy
chemotherapy alone in patients months modifications. n=260, chemotherapy
with liver metastases from Independent reviews n=247)

were not done in At 12 months
FOXFIRE-Global. We -0.023 95% CI -0.050
assessed all patients for to 0.004,

suitability for liver p=0.096 (SIRT +

colorectal cancer (FOXFIRE, Exclusion criteria

SIRFLOX, and FOXFIRE- Ascites; cirrhosis; portal
Global): a combined analysis of nypertension; thrombosis of the
three multicentre, randomised, Main portal vein; peripheral

phase 3 trials, The Lancet neuropathy grade 1 or worse resection at 6 months.  chemotherapy

Oncology, 18, 1159-1171, 2017 After protocol therapy, = n=253, chemotherapy
patients could receive  n=215)

Ref Id any subsequent At 24 months
treatment as best -0.013 95% CI -0.069

850602 available care to 0.044,

. determined by the p=0.664 (SIRT +
Country/ies where the study treating physician. All chemotherapy

was carried out

patients were followed
up until death or for a

n=85, chemotherapy
n=74)

Australia, Belgium, France,

Germany, Israel, Italy, New minimum of 2 years.
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Results

Zealand, Portugal, South Korea,
Singapore, Spain, Taiwan, UK,

Health related quality-of- Progression-free
life was assessed during survival, median 43.3.

us

Study type

A combined analysis of 3
multicentre, randomised, phase
Il trials (FOXFIRE
[ISRCTN83867919], SIRFLOX
[NCT00724503] and FOXFIRE-
Global [NCT01721954] trials)

Aim of the study

To evaluate "the efficacy of
combining first-line
chemotherapy with SIRT using
yttrium-90 resin microspheres in
patients with metastatic
colorectal cancer with liver
metastases".

Study dates
Oct 11 2006 to Dec 23 2014

Source of funding

Sirtex Medical (company
producing SIR-Spheres® Y-90
resin microspheres); University
of Oxford.

clinic visits by a generic
quality of life instrument
EQ-5D-3L at baseline,
between second and
third month after
randomisation, at 6 and
12 months and once a
year up to 5 years.
Primary endpoint of the
combined analysis was
overall survival (time
from randomisation to
death from any cause).
Secondary endpoints
included progression-
free survival (time from
randomisation to
radiological progression
or death from any
cause), liver-specific
progression-free
survival (time from
randomisation to
radiological hepatic
progression), health-
related quality of life,
tumour response, liver
resection rate, and
adverse events.

Statistical analysis
Efficacy analysis was
done on bases of
intention-to-treat.
Overall survival and
progression-free
survival for each trial
was analysed using

months of follow-up
(event is radiological
progression or death
from any cause)

SIRT + chemotherapy
474/554
Chemotherapy
467/549

HR 0.90 95% CI1 0.79
to 1.02, p=0.11
Median progression-
free survival time
SIRT + chemotherapy
11.0 months 95% ClI
10.2 to 11.8 months
Chemotherapy 10.3
months 95% CI 9.7 to
10.9 months

Treatment-related
mortality

SIRT + chemotherapy
8/571

Chemotherapy 3/507

Resectability

SIRT + chemotherapy
94/554
Chemotherapy 88/549
OR 1.07 95% CI1 0.78
to 1.48, p=0.67

Grade 3 or 4 adverse
events (up to 28 days
after the end of
protocol
chemotherapy or in
the first 7 months after

Colorectal cancer (update): evidence review for treatment for metastatic colorectal cancer in the liver not amenable to treatment with curative

intent FINAL (January 2020)



—

O O 0 NOORWN-

FINAL
Optimal combination and sequence of treatments in patients presenting with metastatic colorectal cancer in the liver not amenable to treatment with curative
intent

Study details Participants Interventions Methods Outcomes and Comments
Results

Kaplan-Meier survival randomisation,
curves, unadjusted log- whichever was earlier)
rank tests, and Cox SIRT + chemotherapy
proportional hazards 365/507

survival models. "HRs ~ Chemotherapy

for overall survival and  369/571
progression-free

survival from the

individual trials were

combined using a two-

stage, fixed-

effect, inverse-variance

weighted individual

participant data meta-

analysis approach."

5-FU: fluorouracil; ALT: alanine transferase; anti-EGFR: anti epidermal growth factor receptor; anti-VEGF: anti vascular endothelial growth factor; AST: aspartate transaminase;
CEA: cardinoembyronic antigen; Cl: confidence interval; CT: computer tomography, DEBIRI: drug-eluting beads loaded with irinotecan;, ECOG: Eastern Cooperative Oncology
Group; EORTC: European Organisation for Research and Treatment of Cancer; EORTC QLQ-C30: European Organisation for Research and Treatment of Cancer Quality of
Life Questionnaire Core 30 Items; EQ-5D-3L: EuroQol five dimensions questionnaire, three levels; FLIC: Functional Living Index questionnaire; FOLFIRI: leucovorin (folinic
acid), fluorouracil; irinotecan; FOLFOX: leucovorin (folinic acid), fluorouracil, oxaliplatin; FUDR: floxuridine; HAI: hepatic artery infusion; HR: hazard ratio; HRQoL: health-related
quality of life; LV: leucovorin (folinic acid); N/A: not applicable; QoL: quality of life; RCT: randomised controlled study; RECIST: Response Evaluation Criteria In Solid Tumors;
RFA: radiofrequency ablation; SIRT: selective internal radioation therapy; ULN: upper limit of normal; WHO: World Health Organization
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1 Appendix E — Forest plots

2 Forest plots for review question: What is the optimal combination and sequence of treatments in patients presenting with
3 metastatic colorectal cancer in the liver not amenable to treatment with curative intent?

Figure 2: Comparison 1: RFA plus SACT versus SACT alone — Overall survival

RFA + SACT SACT alone Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total 0-E Variance Exp[{Q-E)/V], Fixed, 95% ClI Expl{O-E) | V], Fixed, 95% CI
CLOCC trial (Ruers 2017) 349 G0 a3 59 -11.87 21.749 0.58[0.38, 0.88) ——
0.01 0.1 10 100

Favours RFA + SACT Favours SACT alone

ClI: confidence interval; O-E: observed minus expected; RFA: radiofrequency ablation; SACT: systemic anticancer therapy; V: variance

4
Figure 3: Comparison 1: RFA plus SACT versus SACT alone — Progression-free survival
RFA + SACT SACT alone Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total 0-E Variance Exp[(O-E)/V], Fixed, 95% Cl Expl{O-E) | V], Fixed, 95% CI
CLOCC trial (Ruers 2017) (1) 0 G0 o 89 -13.33 2371 0.47 [0.38, 0.84] —
0.01 0.1 10 100
Favours RFA + SACT Favours SACT alone
Footnotes
(1) Mumber of events not reported.
ClI: confidence interval; O-E: observed minus expected; RFA: radiofrequency ablation; SACT: systemic anticancer therapy; V: variance
5
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Figure 4: Comparison 1: RFA plus SACT versus SACT alone — Postoperative mortality

RFA + SACT SACT alone  Risk Difference Risk Difference
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 85% CI
CLOCC trial (Ruers 2012) 1 a7 I a9  0.02[-0.03, 0.06] T
1 05 0 05 1

Favours RFA + SACT Favours SACT alone

ClI: confidence interval; M-H: Mantel Haenszel method; RFA: radiofrequency ablation; SACT: systemic anticancer therapy
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Figure 5: Comparison 1: RFA plus SACT versus SACT alone — Postoperative complications

RFA + SACT SACT alone Risk Difference Risk Difference
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.7.1 Respiratory failure
CLOCC trial (Ruers 20123 1 ar 0 a9  0.02[-0.03, 0.06] +

1.7.2 Cardiac failure or infarction
CLOCC trial (Ruers 2012 3 ar 1] 59 005 [F0.01,012) T

1.7.3 Hepatic dysfunction bilirubin >10 mg/dl
CLOCC trial (Ruers 20123 3 a7 0 a9  0.05[0.01,013] ™

1.7.4 Renal failure
CLOCC trial (Ruers 20120 1 ar 1] a9 0.02 [-0.03, 0.08] +

1.7.5 Intra-abdominal infection (abscess)
CLOCC trial (Ruers 2012 2 av 0 59  0.04 [-0.02,0.09) LI

1.7.6 Need for reoperation

CLOCC trial (Ruers 2012) 3 a7 o a9 0.0a-001,013] T
1.7.7 Hospitalisation for =24h due to complication
CLOCC trial (Ruers 2012) 10 ar o a4 0.18[0.07, 0.28] —
1 0.5 0 0.5 1

Favours RFA + SACT Favours SACT alone

ClI: confidence interval; M-H: Mantel Haenszel method; RFA: radiofrequency ablation; SACT: systemic anticancer therapy
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Figure 6: Comparison 1: RFA plus SACT versus SACT alone — Grade 3 or 4 adverse events due to chemotherapy

RFA = SACT SACT alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.8.1 Grade 3 or 4 neutropenia
CLOCE trial (Ruers 201 2) 14 51 12 59 1.25|0.69, 2. 65) —It+
1.8.2 Grade 3 or 4 cardiotoxicity
CLOCC frial (Ruers 2012 5 a1 1 58 5 T8[0.70, 47.91) 1
1.8.3 Grade 3 or 4 diarthoea
CLOGCE trial (Ruers 2012 10 51 i0 59 1.16[0.52, 2.56] _—{
1.8.4 Grade 3 or 4 vomiting
CLOCE frial (Ruers 201 2) 5 51 4 59 1.45(0.41,510) — Tt
1.8.5 Grade 3 nausea
CLOCC frial (Ruers 201 3) T 51 B 59 1.350.48, 3.76] —T
1.8.6 Grade 3 or 4 other gastrointestinal toxicity
CLOCE trial (Ruers 201 2) 4 51 4 59 1.16[D.30, 4.39) | —
1.8.7 Grade 3 or 4 pulmonary toxicity
CLOCC trial (Ruers 201 2) 3 &1 1 59 3470037, 32.34) t
1.8.8 Grade 3 or 4 renal toxicity
CLOCC frial (Ruers 2012 1 a1 1 59 1.16([0.07,18.03) ¥
1.8.9 Grade 3 neuropathy
CLOGCE trial (Ruers 201 2) g 51 8 59 1.200.54,3.12) —
1.8.10 Grade 3 fatigue
CLOGCE trial (Ruers 201 2) T 51 4 59 202 |063,6.52) e e
1.8.11 Grade 3 hypertension
CLOCC trial (Ruers 2012 2 =l 2 59 116017, 7.92] 1

0.01 01 1 10 100

Favours RFA + SACT Favours SACT alone
ClI: confidence interval; M-H: Mantel Haenszel method; RFA: radiofrequency ablation; SACT: systemic anticancer therapy
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Figure 7: Comparison 2: DEBIRI plus SACT versus SACT alone — Grade 3 or 4 adverse events

DEBIRI + SACT SACT alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI
DEBIRI trial (Martin 2014) 3z 40 18 a0 1.33 [0.96, 1.86] L
I ] ] ]
0.01 0.1 10 100
Favours DEBIRI + 3ACT Favours SACT alone
ClI: confidence interval; DEBIRI: drug-eluting beads loaded with irinotecan; M-H: Mantel Haenszel method; SACT: systemic anticancer therapy
Figure 8: Comparison 4: SIRT plus SACT versus SACT alone - Liver progression-free survival
SIRT + SACT SACT alone Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total 0-E Variance Exp[(Q-E) V], Fixed, 95% Cl Expl{O-E) I V], Fixed, 95% Cl
4.1.1 Chemotherapy naive
FOXFIRE, SIRFLOX, FOXFIRE-Global (Wasan 2017) 173 554 271 549 -FF2T 11475 0.51 [0.42, 0.61] +
4.1.2 Refractory to chemotherapy
Hendlisz 2010 18 2 23 23 -9.06 9.36 0.38[0.20,0.72) —t
0.01 o1 10 100

Favours SIRT + SACT Favours SACT alone

ClI: confidence interval; O-E: observed minus expected; SACT: systemic anticancer therapy; SIRT: selective internal radiation therapy; V: variance
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Figure 9: Comparison 4: SIRT plus SACT versus SACT alone — Overall survival
SHT = SACT SACT alone Harard Ratio Hazard Rt

Study o Sslbgrosp Evenis  Tolal Evenis Told  O.E Vari Wiaigihl  Exp{{0-E) I'V], Fixed, 5% 01 Expf(0-E] | V). Fined, 85% CI
£.31 Total - chemotiserapy nane
FOMFIRE, SIRFLOY, FOXFIRE-Glabal (Watsn 201 7T) 433 s54 411 &40 T T2 19695 S21% .04 [0, 1.0
vl Hazed 2004 (1) ] 1 ] 10 -415 1.T4 9% DI [OA2, 0E)
Swhilodal {35% C1) S Pt 1000 1.02 [0.89,1.4T)

Total evients 433 411

Heleropanedy Chi"= 4 B& di= 1 {F= 003 F= 7%

Test for overall gfgct Z=10.25 (P = 0.800

423 Synchroncas diseass . Chemotheragy namg
FOUFIRE, SIRFLOX, FOMFIRE-Global Wasan 2017) 3|0 483 F50 4TS 383 19396 1000% 103 085,117 !
Swbilctal {35% O 483 475 100.0% 1.02 [0L89, 1.17)

Tutal events 380 50
Hatarogensy. Mot applicably

Testfor ovarall efect Z=0.20 (P'= 0.78)

433 Metachronous disease . chemotheragy nane

FOMFIRE, SIRFLON, FOXFIRE-Global (Wasan 201 T) 0 L) Ell o024 56 10000 0,99 [0.68, 1.48) t
Subilodal {95% C1) &8 | 1000 0.99 [0LUGE, 1.48])

Total ewents 0 Ell
alaroge ey Mol spnlcable

Tesgtfor overall efect Im 005 (F = 0.96)

4.2 A WHO parformancs siabus 0 . chamotharagry nahn

FOWFIRE, SIRFLOX, FOXFIRE-Global (Wagan 2017 L 0 T AT ITEET 1000% 1 113 !‘
Susictal (95% L) 154 347 1000 1.03 [0.86, 1.23)

Tilal events 65 40
Huterppansly, Mod aplcable

Testfor ovérall eSect T=10.33 F = 0.74)

4.3 5 WHO performance stabus 1 - chemotheragry nahne

FOMFIRE, SIRFLOY, FOXFIRE-Global (Wasan 20T 166 138 162 200 SE6 237 1000% 107 [0 1,33 t
Subitcaal (35% L) 198 200 A00.0% 1.07 [0.86, 1.33]

Tolal gvents 166 162
ilirag ey, Mol apmlicable

Tegtfor overall efistt T= 062 (P = 0.54)

A28 Relracton 1o chematharagy
Handisz 2010 () 0o 0 23 071 86T 1000% 092 [0.47,1.79] i
Swhicdal {35% £N) i 23 A0 .53 (04T, 1.749)

Tolal evenbs 0 ]

Halropanedy. Mol spnlcabls
Tostfor overall efect 2= 1024 (P= 0.81)

01 IFl:".' mg'sm . &m 50
aiiats - dwiBiafy alshia
Testfor subgoup diferences: Chit= .30, di= 5 (P = 1,000, P= 0%

Eooinobes
1) Mumiber of events nol repoed
{21 Mumiber of events nolraporsd

ClI: confidence interval; O-E: observed minus expected; SACT: systemic anticancer therapy; SIRT: selective internal radiation therapy; V: variance
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Figure 10: Comparison 4: SIRT plus SACT versus SACT alone — Health-related quality of life (EQ-5D-3L; scale 0-1; better indicated
by higher values)

Mean Difference Mean Difference
Study or Subgroup Mean Difference SE IV, Fixed, 95% CI IV, Fixed, 95% CI
4.3.1 At 2-3 months
FOXFIRE, SIRFLOX, FOXFIRE-Glabal dMasan 2017 -0.021 0.00897 -0.02 [-0.04,-0.00] -+
4.3.2 At 6 months
FOXFIRE, SIRFLOX, FOXFIRE-Global (Masan 2017 -0.018 00133 -0.02 [-0.0%5, 0.01] —+
4.3.3 At 12 months
FOXFIRE, SIRFLOX, FOXFIRE-Global dasan 2017 -0.023 00138 -0.02 [-0.048, 0.00] —+
4.3.4 At 24 months
FOXFIRE, SIRFLOX, FOXFIRE-Glahal dMasan 2017 -0.013 00286 -0.01 [-0.07, 0.04] —H—

05 -0.75 0 0.25 0.8

Favours SACT alone Favours SIRT + SACT

ClI: confidence interval; EQ-5D-3L: EuroQol five dimensions questionnaire, three levels; IV: inverse variance; SACT: systemic anticancer therapy; SE: standard error; SIRT:
selective internal radiation therapy
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Figure 11: Comparison 4: SIRT plus SACT versus SACT alone — Progression-free survival

SIRT + SACT SACT alone Hazard Ratio Hazard Ratio
Study or Subgroup Events Total Events Total O-E WVariance Exp[{O-E)/V], Fixed, 95% Cl Exp[{O-E) I V], Fixed, 95% CI
4.4.1 Chemotherapy naive
FOXFIRE, SIRFLOX, FOXFIRE-Glabal (Wasan 2017) 474 a54 467 549 -248 235.34 0.90[0.79,1.02] +
4.4.2 Refractory to chemotherapy
Hendlisz 2010 (1) 0 21 0 23 -7.05 10.48 0.51 [0.28,0.93] —
0.01 01 i 10 100

Favours SIRT = SACT Favours SACT alone

Foatnotes
(1) Mumber of events not reported.

ClI: confidence interval; O-E: observed minus expected; SACT. systemic anticancer therapy; SIRT: selective internal radiation therapy; V: variance

Figure 12: Comparison 4: SIRT plus SACT versus SACT alone — Treatment-related mortality

SIRT + SACT SACT alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI
FOXFIRE, SIRFLOX, FOXFIRE-Glohal dMasan 20173 a ar K] a0y B5.49% 237063, 8.89] ]
van Hazel 2004 1 11 1] 10 141% 275012, 60.70]
Total (95% Cl) 582 517 100.0% 242 [0.72, 8.16] —el——
Total events 49 K]
?et?;ngenmtg.rl:l C#I ?3911 if;;EF';@QS};I = 0% 'IZI.EI1 EIH 1IIZI 1IZIIZI'
estior overall effect 2=1.43 (F =013 Favours SIRT + SACT Favours SACT alone

ClI: confidence interval; M-H: Mantel-Haenszel method; SACT: systemic anticancer therapy; SIRT: selective internal radiation therapy
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Figure 13: Comparison 4: SIRT plus SACT versus SACT alone — Resectability

SIRT + SACT SACT alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
FOXFIRE, SIRFLCH, FOXFIRE-Global dWasan 2017) 94 a54 aa a44 1.06 [0.81, 1.38] ——
01 02 0.5 2 5 10

Favours SIRT + SACT Favours SACT alone

ClI: confidence interval, M-H: Mantel-Haenszel method; SACT: systemic anticancer therapy, SIRT: selective internal radiation therapy

Figure 14: Comparison 4: SIRT plus SACT versus SACT alone — Grade 3 or 4 adverse events

SIRT + SACT SACT alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
4.8.1 Chemotherapy naive
FOXFIRE, SIRFLCX, FOXFIRE-Global dasan 2017) 3645 a0y lats] a71 1.11[1.03,1.21] LB
4.8.2 Refractory to chemotherapy
Hendlisz 2010 1 1 G 22 017[0.02,1.373 4 i
01 02 0.5 y 5 10

Favours SIRT + SACT Favours SACT alone

ClI: confidence interval; M-H: Mantel-Haenszel method; SACT: systemic anticancer therapy; SIRT: selective internal radiation therapy
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1 Appendix F — GRADE tables

2 GRADE tables for review question: What is the optimal combination and sequence of treatments in patients presenting with
3 metastatic colorectal cancer in the liver not amenable to treatment with curative intent?

4 Table 5: Clinical evidence profile for comparison 1: RFA plus SACT versus SACT alone for metastatic colorectal cancer in the liver
not amenable to treatment with curative intent

0 No evidence - - - - - - - - - - CRITICA
available L

1 randomised no no serious no serious serious’ none 39/60 53/59 HR 0.58 At 3 years MODERA  CRITICA
trials serious inconsistency indirectness (65%) (89.8%) (0.38 to chemotherapy TE L
risk of 0.88) alone 55%?2, RFA
bias + chemotherapy
71% (59% to
80%)

1 randomised serious®  no serious no serious serious’ none 60 59 - “HRQoL scales LOW CRITICA
trials inconsistency indirectness were impaired L
after RFA. ...
...mean global
QoL dropped by
27 points.
However,
recovery to a
level at ~10
points below
baseline was
achieved before
the start of
systemic
treatment (4-8
weeks after
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RFA). Thereafter,
HRQoL scores
were similar in
both treatment
groups, although

the limited
sample size limits
definite
conclusions on
HRQoL."
1 randomised no no serious no serious serious’ none 60 59 HR 0.57 At 3 years MODERA  IMPORT
trials serious inconsistency indirectness (0.38 to chemotherapy TE ANT
risk of 0.86) alone 12%?2, RFA
bias + chemotherapy
30% (16% to
45%)
1 randomised no no serious no serious serious’ none 1/57 0/59 Risk 20 more per 10000 MODERA  IMPORT
trials serious inconsistency indirectness (1.8%) difference  (from 30 less to TE ANT
risk of 2% (-3% 60 more)
bias to 6%)
0 No evidence - - - - - - - - - - IMPORT
available ANT
1 randomised no no serious no serious serious’ none 1/57 0/59 Risk 20 more per 10000 MODERA  IMPORT
trials serious inconsistency indirectness (1.8%) difference  (from 30 less to TE ANT
risk of 2% (-3% 60 more)
bias to 6%)
 Postoperative complications - Cardiac failure or infarction
1 randomised no no serious no serious serious’ none 3/57 0/59 Risk 50 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (5.3%) difference  (from 10 less to TE ANT
risk of 5% (-1% 120 more)
bias to 12%)
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randomised no no serious no serious serious’ none 3/57 0/59 Risk 50 more per 10000 MODERA  CRITICA
trials serious inconsistency indirectness (5.3%) difference  (from 10 less to TE L
risk of 5% (-1% 120 more)
bias to 12%)
1 randomised no no serious no serious serious’ none 1/57 0/59 Risk 20 more per 10000 MODERA  IMPORT
trials serious inconsistency indirectness (1.8%) difference  (from 30 less to TE ANT
risk of 2% (-3% 60 more)
bias to 6%)
1 randomised no no serious no serious serious’ none 2/57 0/59 Risk 40 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (3.5%) difference  (from 20 less to TE ANT
risk of 4% (-2% 90 more)
bias to 9%)
1 randomised no no serious no serious serious’ none 3/57 0/59 Risk 50 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (5.3%) difference  (from 10 less to TE ANT
risk of 5% (-1% 120 more)
bias to 12%)
1 randomised no no serious no serious serious’ none 10/57 0/59 Risk 180 more per MODERA  IMPORT
trials serious inconsistency indirectness (17.5%) difference 1000 (from 70 TE ANT
risk of 18% (7% less to 280 more)
bias to 28%)
1 randomised no no serious no serious serious’ none 14/51 12/59 RR 1.35 71 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (27.5%) (20.3%) (0.69 to (from 63 fewerto  TE ANT
risk of 2.65) 336 more)
bias
1 randomised no no serious no serious serious’ none 5/51 1/59 RR 5.78 81 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (9.8%) (1.7%) (0.7 to (from 5 fewer to TE ANT
risk of 47.91) 795 more)
bias

c) H
—
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randomised no no serious no serious serious’ none 10/51 10/59 RR 1.16 27 more per 10000 MODERA  IMPORT
trials serious inconsistency indirectness (19.6%) (16.9%) (0.52 to (from 81 fewerto  TE ANT
risk of 2.56) 264 more)
bias
1 randomised no no serious no serious serious’ none 5/51 4/59 RR 1.45 31 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (9.8%) (6.8%) (0.41 to (from 40 fewerto  TE ANT
risk of 5.1) 278 more)
bias
1 randomised no no serious no serious serious’ none 7/51 6/59 RR 1.35 36 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (13.7%) (10.2%) (0.48 to (from 53 fewerto  TE ANT
risk of 3.76) 281 more)
bias
1 randomised no no serious no serious serious’ none 4/51 4/59 RR 1.16 11 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (7.8%) (6.8%) (0.3 to (from 47 fewerto  TE ANT
risk of 4.39) 230 more)
bias
1 randomised no no serious no serious serious’ none 3/51 1/59 RR 3.47 42 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (5.9%) (1.7%) (0.37 to (from 11 fewerto  TE ANT
risk of 32.34) 531 more)
bias
1 randomised no no serious no serious serious’ none 1/51 1/59 RR 1.16 3 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (2%) (1.7%) (0.07 to (from 16 fewerto  TE ANT
risk of 18.03) 289 more)
bias
1 randomised no no serious no serious serious’ none 9/51 8/59 RR 1.3 41 more per 1000  MODERA  IMPORT
trials serious inconsistency indirectness (17.6%) (13.6%) (0.54 to (from 62 fewerto  TE ANT
risk of 3.12) 287 more)
bias
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randomised no no serious no serious serious’ none 7151 4/59 RR 2.02 69 more per 1000 MODERA IMPORT
trials serious inconsistency indirectness (13.7%) (6.8%) (0.63 to (from 25 fewer to ANT
risk of 6.52) 374 more)
bias
1 randomised no no serious no serious serious’ none 2/51 2/59 RR 1.16 5 more per 1000 MODERA  IMPORT
trials serious inconsistency indirectness (3.9%) (3.4%) (0.17 to (from 28 fewerto  TE ANT
risk of 7.92) 235 more)
bias

ClI: confidence interval; EORTC QLQ-C30: European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 ltems; HR: hazard ratio;
HRQoL: health-related quality of life; QoL: quality of life; RFA: radiofrequency ablation; RR: relative risk; SACT: systemic anticancer therapy

1 Quality of evidence downgraded by 1 because of imprecision of the effect estimate (<300 events for dichotomous outcomes or sample size <400 for continuous outcomes)
2 Survival percentage at 3 years in the control group estimated using 3-year survival data from Ruers 2017

3 Quality of evidence downgraded by 1 because of risk of bias due to no blinding

4 Relative effect not estimable due to 0 events in control arm

Table 6: Clinical evidence profile for comparison 2: DEBIRI plus SACT versus SACT alone for metastatic colorectal cancer in the
liver not amenable to treatment with curative intent

1 randomised no no serious  Nno serious serious’ none 41 30 Not reported or Median time to liver =~ MODERA  CRITICA
trials serious inconsiste  indirectness estimable progression: TE L
risk of ncy DEBIRI + FOLFOX
bias + Bevacizumab 17
months (range 12-
23 months),
FOLFOX +

Bevacizumab 12
months (11-24
months), p=0.05
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0

Not reported or

No evidence - -
available
0 No evidence - -
available
1 randomised no no serious
trials serious inconsiste
risk of ncy
bias
0 No evidence - -
available

CRITICA
L

- - CRITICA
L

Median time to MODERA  IMPORT

progression: TE ANT

DEBIRI + FOLFOX

+ Bevacizumab 12

months (range 9-

15.4 months),

FOLFOX +

Bevacizumab 15

months (10.4-20

months), p=0.18

- - IMPORT
ANT

0 No evidence - -
available

- - IMPORT
ANT

1 randomised no no serious
trials serious inconsiste
ncy

RR 1.33 (0.96

198 more per 1000 MODERA  IMPORT
(from 24 fewer to TE ANT
516 more)
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risk of
bias
ClI: confidence interval; DEBIRI: drug-eluting beads loaded with irinotecan; FOLFOX: leucovorin (folinic acid), fluorouracil, oxaliplatin;, RR: relative risk
1 Quality of evidence downgraded by 1 because of imprecision of the effect estimate (<300 events for dichotomous outcomes or sample size <400 for continuous outcomes)

Table 7: Clinical evidence profile for comparison 3: DEBIRI versus SACT for metastatic colorectal cancer in the liver not amenable to
treatment with curative intent

1 randomised no no serious no serious serious’ none 36 38 Not Median time to MODERAT CRITICAL
trials serious inconsisten  indirectness reported or liver E

risk of cy estimable progression:

bias DEBIRI 7
months,
FOLFIRI 4
months,
p=0.006

1 randomised no no serious no serious serious’ none 36 38 Not Median overall MODERAT CRITICAL
trials serious inconsisten  indirectness reported or  survival time: E

risk of cy estimable DEBIRI 22

bias months (95%
Cl 21 to 23
months),
FOLFIRI 15
months (95%
Cl 12to 18
months),
p=0.031

65
Colorectal cancer (update): evidence review for treatment for metastatic colorectal cancer in the liver not amenable to treatment with curative
intent FINAL (January 2020)



FINAL

Optimal combination and sequence of treatments in patients presenting with metastatic colorectal cancer in the liver not amenable to treatment with curative
intent

randomised serious? no serious  no serious serious’ none "...physical LO CRITICAL
trials inconsisten  indirectness functlonmg of
cy the DEBIRI

patients was
better than of
those
receiving
systemic
therapy at 1
(p=0.038) and
3 months
(p=0.025); this
was also
performed at 8
months
(p=0.025)."

1 randomised no no serious no serious serious’ none 36 38 Not Median time to MODERAT IMPORTA
trials serious inconsisten  indirectness reported or  disease E NT
risk of cy estimable progression:
bias DEBIRI 7
months (95%
Cl 3to 11
months),
FOLFIRI 4
months (95%
Cl3to5
months),
p=0.006

0 No evidence - - - - - - = o - - IMPORTA
available NT

0 No evidence - - S = = - - - - - IMPORTA
available NT

(@]
»
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0 - - - - - - -

No evidence - -

IMPORTA
available NT

CI: confidence interval, DEBIRI: drug-eluting beads loaded with irinotecan;, ESAS: Edmonton Symptom Assessment System; FOLFIRI: leucovorin (folinic acid), fluorouracil,
irinotecan; RR: relative risk

1 Quality of evidence downgraded by 1 because of imprecision of the effect estimate (<300 events for dichotomous outcomes or sample size <400 for continuous outcomes)
2 Quality of evidence downgraded by 1 because of risk of bias due to no blinding

Table 8: Clinical evidence profile for comparison 4: SIRT plus SACT versus SACT alone for metastatic colorectal cancer in the liver
not amenable to treatment with curative intent

3 randomised no no serious no serious no serious none 173/554 271/549 HR 0.51 At3years HIGH CRITICAL
trials serious inconsistency indirectness imprecision (31.2%) (49.4%) (0.42to chemothe
risk of 0.61) rapy
bias alone
55%,
SIRT +
chemothe
rapy 34%
(29% to
39%)
1 randomised no no serious no serious serious? none 18/21 23/23 HR 0.38 Not MODERATE CRITICAL
trials serious inconsistency indirectness (85.7%) (100%) (0.2to reported
risk of 0.72) or
bias estimable
67
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randomised serious® no serious no serious none HR 1.02 At3years MODERATE CRITICAL
trials serious indirectness imprecision (0.89 to chemothe
risk of 1.17) rapy
bias alone
25%",
SIRT +
chemothe
rapy 24%
(20% to
29%)
& randomised no no serious no serious no serious none 380/483 359/475 HR 1.02 Not HIGH CRITICAL
trials serious inconsistency indirectness imprecision (78.7%) (75.6%) (0.89 to reported
risk of 1.17) or
bias estimable
3 randomised no no serious no serious serious? none 50/68 51/71 HR 0.99 Not MODERATE CRITICAL
trials serious inconsistency indirectness (73.5%) (71.8%) (0.66 to reported
risk of 1.48) or
bias estimable
3 randomised no no serious no serious no serious none 265/354 249/347 HR 1.03 Not HIGH CRITICAL
trials serious inconsistency indirectness imprecision (74.9%) (71.8%) (0.86 to reported
risk of 1.23) or
bias estimable
Overall survival - WHO performance status 1 - chemotherapy naive
3 randomised no no serious no serious no serious none 166/198 162/200 HR 1.07 Not HIGH CRITICAL
trials serious inconsistency indirectness imprecision (83.8%) (81%) (0.86 to reported
risk of 1.33) or
bias estimable
1 randomised no no serious no serious serious? none 21 23 HR 0.92 Not MODERATE CRITICAL
trials serious inconsistency indirectness (0.47 to reported
risk of 1.79) or
bias estimable
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randomised serious* no serious no serious no serious none MD 0.02 MODERATE CRITICAL
trials inconsistency indirectness imprecision lower

(0.04

lower to 0

higher)

& randomised serious* no serious no serious no serious none 260 247 - MD 0.02 MODERATE CRITICAL
trials inconsistency indirectness imprecision lower
(0.05
lower to
0.01
higher)

3 randomised serious* no serious no serious no serious none 253 215 - MD 0.02 MODERATE CRITICAL
trials inconsistency indirectness imprecision lower
(0.05
lower to 0
higher)

3 randomised serious* no serious no serious serious? none 85 74 - MD 0.01 LOwW CRITICAL
trials inconsistency indirectness lower
(0.07
lower to
0.04
higher)

-

randomised serious* no serious no serious serious? none 11 10 - “Changes LOW CRITICAL
trials inconsistency indirectness in the

quality of

life were

almost

identical

in both

arms

(p=0.96).”
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randomised no serious no serious no serious none 474/554  467/549 HRO0.9 At3years HIGH IMPORTANT
trials serious inconsistency indirectness imprecision (85.6%) (85.1%) (0.79to chemothe
risk of 1.02) rapy
bias alone
1%,
SIRT +
chemothe
rapy 14%
(11% to
18%)
1 randomised no no serious no serious serious? none 21 23 HR 0.51 Not MODERATE IMPORTANT
trials serious inconsistency indirectness (0.28 to reported
risk of 0.93) or
bias estimable
4 randomised no no serious no serious serious? none 9/582 3/517 RR 2.42 8 more MODERATE IMPORTANT
trials serious inconsistency indirectness (1.5%) (0.58%) (0.72to per 1000
risk of 8.16) (from 2
bias fewer to
42 more)
& randomised no no serious no serious serious? none 94/554 88/549 RR 1.06 10 more MODERATE IMPORTANT
trials serious inconsistency indirectness (17%) (16%) (0.81 to per 1000
risk of 1.38) (from 30
bias fewer to
61 more)
& randomised no no serious no serious no serious none 365/507 369/571 RR1.11 71 more HIGH IMPORTANT
trials serious inconsistency indirectness imprecision (72%) (64.6%) (1.03 to per 1000
risk of 1.21) (from 19
bias more to
136 more)
1 randomised no no serious no serious serious? none 1/21 6/22 RR 0.17 226 fewer MODERATE IMPORTANT
trials serious inconsistency indirectness (4.8%) (27.3%) (0.02 to per 1000
risk of 1.33) (from 267
bias
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fewer to
90 more)

ClI: confidence interval; EQ-5D-3L: EuroQol five dimensions questionnaire, three levels; FLIC: Functional Living Index questionnaire; HR: hazard ratio; MD: mean difference;
RR: relative risk; SACT: systemic anticancer therapy; SIRT: selective internal radiation therapy; WHO: World Health Organization
1 Survival percentage at 3 years in the control group estimated using 3-year survival data from Wasan 2017
2 Quality of evidence downgraded by 1 because of imprecision of the effect estimate (<300 events for dichotomous outcomes or sample size <400 for continuous outcomes)
3 Quality of evidence downgraded by 1 because of heterogeneity
4 Quality of evidence downgraded by 1 because of risk of bias because of no blinding
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1 Appendix G — Economic evidence study selection

2 Economic evidence study selection for review question: What is the optimal
3 combination and sequence of treatments in patients presenting with metastatic
colorectal cancer in the liver not amenable to treatment with curative intent?

4
5 A global search of economic evidence was undertaken for all review questions in this
6 guideline. See Supplement 2 for further information.
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1 Appendix H — Economic evidence tables

2 Economic evidence tables for review question: What is the optimal combination and
3 sequence of treatments in patients presenting with metastatic colorectal cancer
4 in the liver not amenable to treatment with curative intent?

5 No economic evidence was identified which was applicable to this review question.
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1 Appendix | — Economic evidence profiles

2 Economic evidence profiles for review question: What is the optimal combination
3 and sequence of treatments in patients presenting with metastatic colorectal
4  cancer in the liver not amenable to treatment with curative intent?

5  No economic evidence was identified which was applicable to this review question.
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1 Appendix J — Economic analysis

2 Economic evidence analysis for review question: What is the optimal

—
SQwWwoo~NoOCOT A~ W

11
12
13
14
15
16
17
18
19
20
21

22
23
24
25

combination and sequence of treatments in patients presenting with metastatic
colorectal cancer in the liver not amenable to treatment with curative intent?

Economic analysis was planned for this topic in line with the economic plan but is not
presented as part of this evidence review. The planned model investigated the addition of
radiofrequency ablation (RFA) to systemic anticancer therapy (SACT) compared to SACT
alone. It was not possible to get consensus for the structure, inputs and structure, across the
committee, for use in an economic model that was both meaningful for making
recommendations and had concordance with the identified evidence. This was largely as a
result of only 1 trial being identified for this comparison by the accompanying clinical
evidence review (Ruers 2017). This study reported outcomes from a trial conducted between
2002 and 2007. The committee highlighted that the differentiation of resectable and
unresectable disease, and curable and incurable have changed and are changing as
techniques evolve. Consequently, a significant proportion of this trial population would now
be eligible for treatments with curative intent either through resection or other treatment.
Patients receiving the considered treatments today would likely be older and less fit. Whilst
the opinion of the committee was that the addition of RFA would still be beneficial for overall
and progression free survival, in line with the low HR estimates from Ruers 2017, it was
difficult to estimate the direction or magnitude of any changes in the trial outcomes for use in
an economic model as the result of this difference in the patient group.

Given that RFA is not prohibitively expensive and widely available it was likely any economic
model would conclude it as a cost effective use of NHS resources when QALY's were valued
at £20,000 each.
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2 Appendix K — Excluded studies

3 Excluded clinical studies for review question: What is the optimal combination
and sequence of treatments in patients presenting with metastatic colorectal
cancer in the liver not amenable to treatment with curative intent?

4
5

6

Table 9: Excluded studies and reasons for their exclusion

Radiofrequency ablation for the treatment of colorectal
metastases in the liver (Structured abstract), Health Technology
Assessment Database, 2, 2004

Selective internal radiation therapy for colorectal metastases in
the liver (Structured abstract), Health Technology Assessment
Database, 2, 2004

Abelson J, Michelassi F, Sun T, et al. (2017) Simultaneous

Resection for Synchronous Colorectal Liver Metastasis: the New

Standard of Care? Journal of Gastrointestinal Surgery 21(6):
975-82

Abbott D, Cantor S, Hu C, et al. (2012) Optimizing clinical and
economic outcomes of surgical therapy for patients with
colorectal cancer and synchronous liver metastases. Journal of
the American College of Surgeons 215(2): 262-70

Abbott, A. M., Parsons, H. M., Tuttle, T. M., Jensen, E. H., Short-

term outcomes after combined colon and liver resection for
synchronous colon cancer liver metastases: A population study,
Annals of Surgical Oncology, 20, 139-147, 2013

Abbott, D. E., Sohn, V. Y., Hanseman, D., Curley, S. A., Cost-

effectiveness of simultaneous resection and RFA versus 2-stage

hepatectomy for bilobar colorectal liver metastases, Journal of
Surgical Oncology, 109, 516-520, 2014

Abdalla, E. K., Vauthey, J. N,, Ellis, L. M., Ellis, V., Pollock, R.,

Broglio, K. R., Hess, K., Curley, S. A, Dale, P. S., Howard, R. J.,

Henderson, J. M., Bolton, J. S., Stain, S. C., Recurrence and
outcomes following hepatic resection, radiofrequency ablation,
and combined resection/ablation for colorectal liver metastases,
Annals of Surgery, 239, 818-827, 2004

Abdel-Rahman, O., Cheung, W. Y., Integrating systemic
therapies into the multimodality treatment of resectable
colorectal liver metastases, Gastroenterology Research and
Practice, 2018 (no pagination), 2018

Abrahao, A. B. K., Ko, Y. J., Berry, S., Chan, K. K. W., A
Comparison of Regorafenib and TAS-102 for Metastatic
Colorectal Cancer: a Systematic Review and Network Meta-
analysis, Clinical Colorectal Cancer, 17, 113 120, 2018

Abramson, R. G., Rosen, M. P., Perry, L. J., Brophy, D. P.,
Raeburn, S. L., Stuart, K. E., Cost-effectiveness of hepatic
arterial chemoembolization for colorectal liver metastases
refractory to systemic chemotherapy, Radiology, 216, 485-491,
2000

Abreu de Carvalho, L. F., Scuderi, V., Maes, H., Cupo, P.,
Geerts, B., Van Bockstal, M., Gremonprez, F., Willaert, W.,
Pattyn, P., Troisi, R., Ceelen, W., Simultaneous Parenchyma-
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Population not relevant

Population not relevant

Comparison group population

not relevant

Comparison group not relevant

Unclear if multivariate analysis
was done and what variables
were included in the model

Expert review

Comparison not in PICO

A health economic model, no
relevant clinical data

Case series, no comparison
group
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Preserving Liver Resection, Cytoreductive Surgery and
Intraperitoneal Chemotherapy for Stage IV Colorectal Cancer,
Acta chirurgica Belgica, 115, 261-267, 2015

Adam, R., Bhangui, P., Poston, G., Mirza, D., Nuzzo, G.,
Barroso, E., lizermans, J., Hubert, C., Ruers, T., Capussotti, L.,
Ouellet, J. F., Laurent, C., Cugat, E., Colombo, P. E., Milicevic,
M., Is perioperative chemotherapy useful for solitary,
metachronous, colorectal liver metastases?, Annals of Surgery,
252, 774-787, 2010

Agcaoglu, O., Aliyev, S., Karabulut, K., EI-Gazzaz, G., Aucejo,
F., Pelley, R., Siperstein, A. E., Berber, E., Complementary use
of resection and radiofrequency ablation for the treatment of
colorectal liver metastases: an analysis of 395 patients, World
Journal of Surgery, 37, 1333-1339, 2013

Aissou, S., Cartier, V., Hamy, A., Plumereau, F., Aube, C.,
Lermite, E., Radiofrequency in the Management of Colorectal
Liver Metastases: A 10-Year Experience at a Single Center,
Surgical technology international, XXIX, 99-105, 2016

Akinwande, O., Dendy, M., Ludwig, J. M., Kim, H. S., Hepatic
intra-arterial injection of irinotecan drug eluting beads (DEBIRI)
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1 Appendix L — Research recommendations

2 Research recommendations for review question: What is the optimal combination
3 and sequence of treatments in patients presenting with metastatic colorectal
4  cancer in the liver not amenable to treatment with curative intent?

5 No research recommendations were made for this review question.
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