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ABSTRACT

Background

Before the emergence of first-line combination
chemotherapy, the standard of care for unresectable
metastatic colorectal cancer (mcrc) was first-line
monotherapy with modulated 5-fluorouracil. Sev-
eral large phase m randomized controlled trials,
now completed, have assessed whether a planned
sequential chemotherapy strategy—beginning with
fluoropyrimidine monotherapy until treatment fail-
ure, followed by another regimen (either monother-
apy or combination chemotherapy) until treatment
failure—could result in the same survival benefit
produced with an upfront combination chemotherapy
strategy, but with less toxicity for patients.

Methods

The MEDLINE and EMBASE databases, and abstracts
from meetings of the American Society for Clinical
Oncology and the European Society for Medical
Oncology, were searched for reports comparing a
sequential strategy of chemotherapy with an upfront
combination chemotherapy in adult patients with
mcRrc. Publications that reported efficacy or toxicity
data (or both) were included.

Results

The five eligible trials that were identified included
4532 patients. A meta-analysis of those trials demon-
strates a statistically significant survival advantage
for combination chemotherapy (hazard ratio: 0.92;
95% confidence interval: 0.86 to 0.99). However, the
median survival advantage (3—6 weeks in most tri-
als) is small and of questionable clinical significance.
Three trials reported first-line toxicities. Upfront
combination chemotherapy results in significantly
more neutropenia, febrile neutropenia, thrombo-
cytopenia, diarrhea, nausea, vomiting, and sensory

neuropathy. Sequential chemotherapy results in sig-
nificantly more hand—foot syndrome.

Conclusions

Given the small survival advantage associated with
upfront combination chemotherapy, planned sequen-
tial chemotherapy and upfront combination chemo-
therapy can both be considered treatment strategies.
Treatment should be chosen on an individual basis
considering patient and tumour characteristics, toxic-
ity of each strategy, and patient preference.
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1. INTRODUCTION

Colorectal cancer is the third most common cancer in
men and the second most common cancer in women
globally, with an estimated 1.23 million new cases
in 2008. An estimated 608,000 colorectal cancer
deaths occurred worldwide in 2008, representing 8%
of all cancer deaths!. There is, therefore, interest in
improving treatment results and quality of life (Qor)
for people with colorectal cancer.

The strategy most commonly used for unresect-
able metastatic colorectal cancer (mcrc) in Ontario
is upfront combination chemotherapy with a fluoro-
pyrimidine (5-fluorouracil or capecitabine) and either
oxaliplatin or irinotecan, with or without a biologic
agent> “. Several large randomized phase i trials, now
completed, have assessed whether a planned sequential
chemotherapy strategy—beginning with fluoropyrimi-
dine monotherapy until treatment failure, followed by
another regimen (either monotherapy or combination
chemotherapy) until treatment failure—could result
in the same survival benefit produced with an upfront
combination chemotherapy strategy, but with less toxic-
ity for patients. The combination chemotherapy strategy
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has been recognized as a standard of care in Canadian
and international guidelines’> 4. The Gastrointestinal
Disease Site Group of the Program in Evidence-Based
Care (pEBC) decided that a systematic review of the
evidence and a synthesis of the available data that could
guide the treatment recommendations made by clini-
cians for their patients with unresectable mcrc being
treated with palliative intent would be useful.

2. METHODS
2.1 Literature Search Strategy

The MEDLINE [2000 through July (week 5) 2013] and
EMBASE (2000 through week 32, 2013) databases
were searched for relevant evidence. The year 2000
was chosen as the starting point because it pre-dates
the approval of irinotecan and oxaliplatin for use in
mcrc. The complete MEDLINE and EMBASE literature
search strategies can be found in the full guideline
at https:/www.cancercare.on.ca/common/pages/
UserFile.aspx?fileld=295210. The reference lists from
retained articles were also searched for additional
relevant trials. In addition, the proceedings of the
2004-2013 American Society of Clinical Oncology
and the 2002—-2012 European Society of Medical
Oncology annual meetings were searched for abstract
reports of relevant studies.

2.2 Study Selection Criteria

Articles were included if they were published Eng-
lish-language abstracts or full reports of randomized
controlled trials comparing a sequential strategy of
chemotherapy with an upfront combination che-
motherapy in adult patients with mcrc and if they
included at least one of the outcomes of interest.
Syntheses of randomized controlled trials in the form
of systematic reviews or meta-analyses were also
eligible. If more than one study evaluated the same
dataset, only the most recent paper was selected for
inclusion.

2.3 Synthesizing the Evidence

When clinically homogenous results from two or
more trials were available, the data were pooled
using the Review Manager software (RevMan 5.1)
provided by the Cochrane Collaboration (http://tech.
cochrane.org/revman). Because the hazard ratio (HR),
rather than the number of events at a certain time,
is the preferred statistic for pooling time-to-event
outcomes’, HrRs were extracted directly from the
most recently reported trial results. Variances of the
HR estimates were calculated from the reported con-
fidence intervals (cis) using the methods described
by Parmar et al.>. All pooling used a random-effects
model, because that model provides a more conserva-
tive estimate of effect®.

Statistical heterogeneity was calculated using
the chi-square test for heterogeneity and the 72 per-
centage. A probability of less than or equal to 10%
for the chi-square statistic (p < 0.10) or an /2 greater
than 50%, or both, were considered indicative of
statistical heterogeneity. Results are expressed as
HRs with 95% c1s. When the HRr is less than 1.0, pa-
tients receiving the experimental treatment have a
lower probability of experiencing the event (death);
conversely, when the HR is greater than 1.0, patients
in the experimental arm have a higher probability of
experiencing the event.

2.4 Role of the Funding Source

The pEBC is supported by the Ontario Ministry of
Health and Long-Term Care. All work produced by
the pEBC is editorially independent from the Ministry.
The pEBC is an initiative of the Ontario provincial
cancer system, Cancer Care Ontario. Its mandate is
to improve the lives of Ontarians affected by cancer
through the development, dissemination, and evalua-
tion of evidence-based products designed to facilitate
clinical, planning, and policy decisions about can-
cer care. For more information, please visit https:/
www.cancercare.on.ca/toolbox/qualityguidelines/
diseasesite/.

3. RESULTS

3.1 Literature Search Results

The MEDLINE search yielded 3383 hits, of which 42
were potentially relevant and were fully reviewed.
Five publications were retained (Figure 1). The
EMBASE search yielded 8507 hits, of which 19 were
potentially relevant and were fully reviewed. None of
the 19 were retained. No abstracts from the American
Society of Clinical Oncology or the European Society
of Medical Oncology meetings were retained.

3.2 Trial Design and Quality

Using information provided in the trial reports, the
randomized trials were assessed for key methodologic
characteristics. The elements assessed were generation
of the allocation sequence, allocation concealment,
blinding, intention-to-treat analysis, withdrawals, loss
to follow-up, funding source, statistical power calcu-
lations, length of follow-up, differences in baseline
patient characteristics, and early termination.

3.3 Outcomes

3.3.1  Trial Design and Quality

All five trials”!' involved adult patients with ad-
vanced unresectable or metastatic colorectal cancer,
and all compared a planned sequential chemotherapy
strategy with an upfront combination chemotherapy
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FIGURE 1 The literature search results. 4sco = American Society of Clinical Oncology; Esmo = European Society for Medical Oncology.

(Table 1). None of the patients had received prior
systemic therapy for advanced colorectal cancer. All
patients had a World Health Organization perfor-
mance status in the range 0—2. Only three studies”%!°
reported median follow-up time. All trials were
superiority trials. The Focus2!! trial was specifically
designed for elderly and frail patients who were con-
sidered unsuitable for full-dose chemotherapy. In that
trial, starting doses were 80% of standard, with the
option of increasing to the full dose after 6 weeks at
the discretion of the treating oncologist.

The sequential arm in all the trials consisted
of a first-line fluoropyrimidine’~!'". The caIr0’,
rocus®, and LiFe? trials followed the upfront
fluoropyrimidine monotherapy with second-line
irinotecan monotherapy. The cairo trial also al-
lowed for third-line combination chemotherapy
(capecitabine—oxaliplatin). The rrcp!? and Focus2!!
trials followed the upfront monotherapy with sec-
ond-line combination chemotherapy. The rrcp!? trial
also included another combination chemotherapy
regimen as third-line treatment. The combination
chemotherapy arm in all the trials began with up-
front combination chemotherapy, with nothing else
planned to follow®!!, although further unplanned
treatment with another combination regimen’'? or
with monotherapy® could be instituted at the dis-
cretion of the treating physician!!. The rocus® trial
had a third strategy called “deferred combination.”

That arm consisted of first-line monotherapy with
a fluoropyrimidine, followed by a combination
regimen (similar to the sequential arm in Focus2!").

With respect to trial quality, all five trials re-
ported on the generation of allocation sequences,
described withdrawals, had industry funding, pro-
vided statistical power calculations, used intention-
to-treat analysis, and had balanced baseline patient
characteristics. One of the studies reported loss to
follow-up'®, and one of the studies was terminated
early'® (data not shown; see the full guideline at
https://www.cancercare.on.ca/common/pages/User
File.aspx?fileld=295210).

3.3.2  Response and Survival

In each of the five studies’ !, the overall response
rate (complete and partial responses) was signifi-
cantly greater in the upfront combination chemo-
therapy arm than in the sequential chemotherapy
arm (Table ). Similarly, progression-free survival
(prs) was significantly greater in the combination
chemotherapy arm in four of the studies’ '°. In ro-
cus2'!, prs was not significantly different between the
treatment arms. Meta-analysis of the four trials that
reported Hrs for prs’-?~!! demonstrated a significant
benefit for combination chemotherapy (ar: 0.74; 95%
cr: 0.67 to 0.81; p < 0.00001; Figure 2). We observed
no significant heterogeneity between the trials with
respect to PFs.
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S< - cTg g = bination than for the sequential chemotherapy strat-
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g g significantly greater median survival in one of the
=l . . . . .
=~ 3 s upfront combination arms (consisting of fluorouracil—
RIS = irinotecan) compared with the sequential chemo-
£ £ 3 therapy arm (16.7 months vs. 13.9 months, p = 0.01).
2 = £ However, compared with sequential chemotherapy,
& EER: the other upfront combination chemotherapy arm
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2 § § £ in longer survival. Moreover, a comparison of upfront
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BN = § =R Meta-analysis of the five trials does demonstrate
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5ES | a significant benefit for combination chemotherapy
220 . . 0 . oy —
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Combo Seq'l Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio)] ~ SE  Total Total Weight IV,Random,95% Cl Year IV, Random, 95% CI
CAIRO (Koopman 2007) -0.2614 00724 402 401 321%  0.77[0.67,0.89) 2007 &+
LIFE (Cunningham 2008) -0.4005 00788 362 363 284%  067(057,0.78) 2009 -+
FFCD (Ducrewx 2011) -0.3567 04019 205 205 19.0%  0.70(057,0.85) 2011 ==
FOCUS2 (Seymour 2011) 01744 00872 229 230 205%  0.84[0.69,1.02 2011 =
Total (95% Cl) 1198 1199 100.0%  0.74[0.67,0.81] &
Heterogeneity Tau?= 0.00; Chi*= 3.89, df=3 (P= 0.27); F=23% '0 2 055 1 5 55

Testfor overall effect Z=6.16 (P < 0.00001)

Favours combination Favours sequential

FIGURE 2 Meta-analysis of progression-free survival in four trials’*~!!. s = standard error; 1v = inverse variance; c1 = confidence interval.

Combo Seq'l Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE  Total Total Weight IV,Random,95%Cl Year IV, Random, 95% Cl
CAIRO (Kooprnan 2007) -00834 00798 402 401 195%  092(0.79,1.08) 2007 —&r
FOCUS {Seymour 2007)2 -01278 0055 713 710 410%  088(0.79,098) 2007 L]
LIFE (Cunningham 2009) -00726 00877 362 363 16.1%  093(0.78,1.10) 2009 =4
FFCD (Ducreux 2011) 00198 01116 205 205 10.0%  1.02(0.82,1.27) 2011
FOCUS2 (Seymour 2011) -00101 0096 229 230 135%  099(0.82 1.19) 2011 ==
Total (95% CI) 1911 1909 100.0%  0.92[0.86,0.99] ¢
Heterogeneity: Tau*= 0.00; Chi*= 2.0, df= 4 (P =0.72); F=0% 50.2 0?5 ) 2 5’

Testfor overall effect Z=2.26 (P=0.02)

Favours combination Favours sequential

FIGURE 3 Initial meta-analysis of overall survival in five trials’!!. s = standard error; 1v = inverse variance; c1 = confidence interval.
@ Data for the upfront combination and sequential chemotherapy arms are included; data for the deferred combination chemotherapy arm

are not.

over the entire trial; Focus® reports toxicities resulting
from first-line treatment only. The cairo’ and rrcp!?
trials report toxicity data both ways (data not shown,
see the full guideline at https://www.cancercare.
on.ca/common/pages/UserFile.aspx?fileld=295210).

Looking at the data for specific toxicities that
were reported over entire trials, the incidences of
grades 3 and 4 anemia, febrile neutropenia, and
thrombocytopenia were not significantly different
in the sequential and upfront combination chemo-
therapy arms (data not shown). Neutropenia was the
only hematologic toxicity that was reported in all the
included trials. Two trials”!! reported no difference
in the rate of neutropenia between study arms. In the
LiFE® trial, more cases of neutropenia were observed
in the upfront combination chemotherapy arm than
in the sequential chemotherapy arm (no significance
level provided); and in the Frcp!? trial, significantly
more cases of neutropenia were observed in the up-
front combination chemotherapy arm.

The caro study’ reported that the study arms were
not significantly different with respect to grades 3
and 4 nonhematologic toxicities. Several nonhema-
tologic toxicities (diarrhea; nausea or vomiting, or

both; sensory neuropathy) occurred more often in the
upfront combination chemotherapy arms in the LiFg’
trial, although no p values were reported. Hand—foot
syndrome occurred significantly more often in the
sequential arm of the caIro’ trial. In the rrcp trial'®,
sensory neuropathy occurred significantly more often
in the upfront combination chemotherapy arm. In the
rocus2 trial'!, which included only elderly and frail
participants, significantly more diarrhea and sensory
neuropathy was observed in the upfront combination
chemotherapy arm and significantly more hand—foot
syndrome in the sequential chemotherapy arm.

With respect to hematologic toxicities in first-line
treatment only, two studies”! reported a significantly
higher incidence of grades 3 and 4 neutropenia, and
one study’ reported a significantly higher incidence
of febrile neutropenia in the upfront combination che-
motherapy arm than in the sequential chemotherapy
arm. No differences were found for anemia, and one
study'? reported significantly more thrombocytope-
nia with the upfront combination chemotherapy strat-
egy. The rocus® trial reported only on neutropenia.
More cases of neutropenia occurred in the upfront
combination chemotherapy arm, but a significance
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Combo Seq Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE  Total Total Weight IV, Random, 95% Cl IV, Random, 95% CI
CAIRO (Koopman 2007) -0.0834 0.0798 402 401 204% 0.92(0.79,1.08) :i‘
FOCUS (Seymour 2007)? -0.0619 0.0582 713 712 383% 0.94[0.84,1.05)
LIFE (Cunningham 2009) -0.0726 0.0877 362 363 169% 0.93[0.78,1.10) =
FFCD (Ducrewx 2011) 0.0198 01116 205 205 104% 1.02[0.82,1.27) ==
FOCUS2 (Seymour 2011) -0.0101 0.096 229 230 141% 0.99[0.82,1.19) .
Total (95% ClI) 1911 1911 100.0%  0.95[0.88, 1.02] q
Heterogeneity: Tau®= 0.00; Chi*= 0.84, df= 4 (P = 0.93); F= 0% =0 3 015 3 é 51

Testfor overall effect. Z=1.45 (P=0.15)

Favours combination Favours sequential

FIGURE 4 Alternate meta-analysis of overall survival in five trials’!!. s& = standard error; 1v = inverse variance; c1 = confidence interval.
@ Data for the upfront combination and deferred combination chemotherapy arms are included; data for the sequential monotherapy chemo-

therapy arm are not.

level was not provided. The nonhematologic grades 3
and 4 toxicities that occurred significantly more often
in the upfront combination chemotherapy arm were
diarrhea’, nausea’!?, and vomiting”!'°. Significantly
more grade 3 hand—foot syndrome was observed in
the sequential chemotherapy arm in the cairo’ study.
The rocus?® trial reported more diarrhea, nausea or
vomiting, and sensory neuropathy in the combina-
tion chemotherapy arm; however, significance levels
were not provided.

3.3.4  Quality of Life
In the caIro’, Focus®, and rrep!? trials, QoL was as-
sessed using the European Organisation for Research
and Treatment of Cancer’s Quality of Life Ques-
tionnaire C30 (QLQ-C30). The authors of the caro
study reported that changes in financial problems
and global health status were similar in both study
arms. They also reported that decline in emotional,
physical, role, and social functioning was greater in
the upfront combination chemotherapy arm than in
the sequential chemotherapy arm. Moreover, changes
on the symptomatic scales, with the exception of
pain and dyspnea, were generally greater (indicating
worse symptoms) in the upfront combination chemo-
therapy arm. However, the only significant symp-
tomatic change occurred on the diarrhea scale (p =
0.002), which was worse in the upfront combination
chemotherapy arm’. In the rocus trial®, overall QoL
was similar for the regimens and over time. The au-
thors concluded that, for combination chemotherapy,
there was no advantage or disadvantage at 3 and 6
months. In the rFrep!® trial, no significant differences
in the global and physical dimensions were observed
between the study arms. There was, however, a sig-
nificant difference between the arms with respect to
the emotional dimension, which favoured the upfront
combination group (p = 0.009)

In the rFocus?2 trial'!, QoL was assessed using the
Comprehensive Health Assessment (CHA) instru-
ment. At weeks 12—14, global QoL was reported to

be improved in 62% of patients in the sequential

chemotherapy arm and in 49% of patients in the com-

bination chemotherapy arm (p = 0.04). Based on the

cHA results, the authors concluded that the addition

of oxaliplatin has a detrimental effect on global QoL.
The vLirE trial® did not report on QoL.

4. DISCUSSION AND CONCLUSIONS

In the late 1990s and early 2000s, evidence emerged
that, compared with fluoropyrimidine monotherapy,
upfront combination chemotherapy with new cy-
totoxics (oxaliplatin and irinotecan) produced re-
sponse and survival (prs and os) advantages'>!® in
the treatment of unresectable mcrc. Subsequently,
several trials’!! were designed to determine whether
efficacy could be maintained, toxicity reduced, and
QoL improved by deferring introduction of the new
cytotoxic agents. In the standard arms of those tri-
als, an effective chemotherapy doublet combination
was given as first-line treatment and compared with
alternative strategies in which first-line therapy was
a single-agent fluoropyrimidine with varying plans
for subsequent administration of the remaining ac-
tive therapies. With the completion and publication
of those trials, our pooled analysis compares the
outcomes of the alternative strategies with those of
first-line combination chemotherapy.

With respect to os, upfront combination chemo-
therapy was not superior to planned serial adminis-
tration of chemotherapy in any of the five trials’~!!
individually. However, when the data are pooled
meta-analytically (Figure 3), a significant survival
benefit of upfront combination chemotherapy does
emerge (Figure 3; °HR: 0.92; 95% c1: 0.86 t0 0.99; p =
0.02). The meta-analysis is somewhat problematic,
in that the Hr for the rocus trial® included only the
comparison of the upfront combination strategy with
the sequential monotherapy strategy and accounted
for only 67% of the patients involved in the trial. For
the present purpose, it would have been ideal for the
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meta-analysis to use a HR that included data for all the
patients and that compared the upfront combination
strategy with the arms using an upfront monotherapy
strategy, but the data from the arm using the deferred
combination strategy were not included in the HrR. The
rocus trial® does report a HR for the comparison of the
upfront combination strategy with the deferred com-
bination strategy (which is essentially a sequential
strategy beginning with single-agent 5-fluorouracil).
A second meta-analysis using that HR from the Focus
trial demonstrates that no significant survival ben-
efit accrues to upfront combination chemotherapy
compared with a sequential or deferred combination
chemotherapy strategy (Figure 4; HR: 0.95; 95% cr:
0.88 to 1.02; p = 0.15). Notwithstanding the differ-
ence in statistical significance observed in the two
meta-analyses, the os difference between the upfront
combination and initial monotherapy strategies is
likely to be of minimal clinical significance given
the HRs observed in the two meta-analyses.

All five trials”"!! demonstrate a significantly bet-
ter overall response rate for upfront combination che-
motherapy (all trials, p < 0.0001). Similarly, four of
the trials report significantly better prs in the upfront
combination chemotherapy arm’~'°. The prs was also
superior in the upfront combination arm of Focus2'!,
although it did not reach statistical significance
(aR: 0.84; 95% c1: 0.69 to 1.01; p = nonsignificant).
Meta-analysis of the four trials that reported Hrs for
prs®9~11 demonstrates the overall benefit for upfront
combination chemotherapy (Figure 2; HrR: 0.74; 95%
cr: 0.67 to 0.81; p < 0.00001). The superior prs for
combination chemotherapy occurs only in first-line
treatment. During later lines of treatment, PFs was
not significantly different between treatment arms’-!?
(data not shown).

In three studies, QoL was assessed using the QLQ-
C30 instrument”%1%. The authors of the cairo study’
reported similar changes in financial problems and
global health status in both arms of their study. They
also reported that the decline in emotional, physical,
role, and social functioning was generally greater in
the upfront combination chemotherapy arm than in
the sequential chemotherapy arm. Moreover, changes
on the symptomatic scales, with the exception of
pain and dyspnea, were generally greater (that is,
symptoms were worse) in the upfront combination
chemotherapy arm. However, the only significant
symptomatic change was seen on the diarrhea scale
(p =0.002), with diarrhea being worse in the upfront
combination chemotherapy arm’. In the Focus trial®,
overall QoL was similar between the regimens and
over time. In the rrcp!? trial, no significant differ-
ences between the trial arms were observed with
respect to the global and physical dimensions. There
was, however, a significant difference between the
arms with respect to the emotional dimension, which
favoured the upfront combination group (p = 0.009).
In the rocus2 trial'!, oL was assessed using the

cHA instrument, and the authors reported improved
global QoL at weeks 12—14 in 62% of patients in the
sequential chemotherapy arm and in 49% of patients
in the combination chemotherapy arm (p = 0.04).
Based on the coa data, the authors concluded that
the addition of oxaliplatin has a detrimental effect
on global Qor. Overall, QoL was at least as good—
and, for some dimensions, better—with a sequential
chemotherapy strategy.

With respect to hematologic toxicities in first-line
treatment only (data not shown, three studies report-
ing), significantly greater grades 3 and 4 toxicity was
reported for neutropenia’'?, febrile neutropenia’, and
thrombocytopenia!? in the upfront combination che-
motherapy arm than in the sequential chemotherapy
arm. The nonhematologic grades 3 and 4 toxicities
of diarrhea’, nausea’”!°, and vomiting”-'® occurred
significantly more often in the upfront combination
chemotherapy arm. In the caro’ study, significantly
more grade 3 hand—foot syndrome occurred in the
sequential chemotherapy arm. The rocus® trial
reported more diarrhea, nausea or vomiting, and
sensory neuropathy in the upfront combination che-
motherapy arm; however, significance levels were
not provided. Those results are not surprising, in
that toxicity would be higher for upfront combination
chemotherapy than for initial monotherapy.

There has been criticism!® that the trials
comparing upfront combination and sequential
chemotherapy strategies achieve a considerably
lower median survival than most other recent tri-
als. There are several possible explanations for
that discrepancy. All five trials included in the
systematic review enrolled patients who were less
fit and would likely not be candidates for curative
surgery if the first-line chemotherapy had been suf-
ficiently successful. In fact, in several of the trials,
recruiting physicians were specifically asked not to
enrol patients they thought might become operable
if they responded well enough to first-line chemo-
therapy. Moreover, Focus2!! included only frail and
elderly patients, a population that is traditionally
underrepresented in clinical trials. Such patients
would also never be considered for resection. A
performance status of 2 was more frequent among
the patients in the trials used in the meta-analysis
(4%-30%, Table 1) than among patients in other
trials (2%—8%)!7. It is therefore not surprising that
the median survival in the studies included in the
present review is lower than that seen in contem-
poraneous trials. Another possible explanation
is the use, in some of the trials, of capecitabine
and irinotecan, which, compared with FOLFIRI
(leucovorin—5-fluorouracil—irinotecan), have been
shown to be associated with inferior survival'® and
toxicity profiles'®!°. Additionally, the superior prs
seen with first-line combination chemotherapy in
the trials included in our systematic review is not
maintained over subsequent lines of treatment.
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That observation, combined with a lack of superior
survival in the comparison of upfront combination
chemotherapy with sequential chemotherapy sug-
gests that the survival benefit seen in other recent
trials might be attributable to an inadequate use of
salvage treatments in the monotherapy arm. One
other possible explanation relates to the number
of patients in the sequential strategies who were
actually exposed to all the effective drugs that they
were planned to be exposed to. In the five trials,
only 36%—61% of patients in the sequential arms
received all planned lines of therapy and, there-
fore, exposure to all planned effective drugs. It
is notable that, in the Frcp trial, which used only
FOLFIRI chemotherapy and which had appropriate
access to all three cancer drugs, os was similar to
that seen in other recent trials.

Our systematic review considered trials con-
ducted in an era before targeted therapies were
included as part of mcrc treatment. We now have
good evidence that the addition of biologics has
further improved outcomes in first-line treatment;
the current Ontario standard is chemotherapy and
bevacizumab??-23. The addition of bevacizumab to
a single-agent fluoropyrimidine has been shown to
be safe and effective??-21:24, As the authors of both
the Focus and the FFcD trials point out, bevacizumab
and fluoropyrimidine monotherapy is generally re-
served for patients thought to be unfit for combina-
tion therapy. They suggest that the results of their
trials support extending that approach to patients
receiving upfront monotherapy in a sequential
approach®10. However, given that none of the ran-
domized trials included in the present analysis used
biologics, definitive statements about the integra-
tion of biologics into a sequential strategy cannot
be made at this time.

The ultimate goal for the treatment of mcrc is
to improve survival duration and QoL for patients.
Compared with upfront combination chemotherapy
strategies, strategies that initially use monotherapy
are less toxic, improve QOL in some trials, produce
no clinically significant detriment in os, and are an
acceptable option for patients with unresectable
mcRrc. Appropriate patient selection is important;
upfront combination chemotherapy might be more
appropriate for patients with rapidly progressing,
highly symptomatic, or bulky life-threatening vis-
ceral disease, given the higher overall response rates
seen with that strategy.

In conclusion, based on currently available
evidence, the use of sequential chemotherapy in
the palliative treatment of mcrc is an appropri-
ate option for some patients and should be part
of an informed discussion between patients with
unresectable mcrc and their medical oncologists.
Given the advances in targeted therapy for mcrc,
more studies of sequential strategies incorporating
biologic agents are needed.
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